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Figure 1 Figure 2 


ADDITIONAL HEATERS INSTALLED 
ON NEW B-24D'S 


In addition to the present 6 unit heating system 
I>-241) No. 41-24233 and subsequent airplanes will 
have 3 more Stewart Warner 789 Series heaters 
located on the flight deck. Two of these are mounted 
aft of the pilot's and co-pilot's seats as shown on 
Figure 1 and 2. The third unit is mounted on the floor 
of the radio compartment on the left side just for¬ 
ward of bulkhead 4.1, see Figure 3. 

The addition of two new switches on the co¬ 
pilot’s ignition switch panel provides more positive 
control for the entire system. One of the new 
switches controls the three new heater units and 
the other is a master control switch which makes it 
possible to turn off the entire heating system at 
one location. 

For the information of operating personnel, the 
new system operates as follows. A switch on the 
bombardiers electrical panel controls the two units 
in the nose and the radio operator's heater. These 
heaters draw their fuel supply from number 3 en¬ 
gine. The fuel shut-off valve is located opposite the 
front spar on the aft side of Sta. 4.1 to the right 
of the airplane centerline. 


The other six heaters are controlled bv two 
switches on the co-pilot’s ignition panel, one switch 
controlling the pilot's and co-pilot’s forward heaters 
and the top turret heater. The other switch controls 
the three new heaters. The pilot’s forward heaters 
and top turret heater draw their fuel supply from 
X T o. 2 engine and the fuel shut-off valve is located 
opposite the front spar on the aft side of Sta. 4.1 
to the left of the airplane centerline. (Note: Two 
shut-off valves are located in this position, the aft 
valve controls fuel for the 3 new heaters and is con¬ 
nected to No. 1 engine.) 

Figure 4 shows a view of the co-pilot's ignition 
switch panel and indicates the heater switches lo¬ 
cated above the magneto switches. Additional in¬ 
structions have been posted under the co-pilot's 
windshield for emergency operation. These instruc¬ 
tions read as follows: 

Caution: If heaters start smoking after being shut 
off—reduce manifold pressure on X"o. 1, No. 2 and 
No. 3 engine to 15" Hg. and turn on heaters until 
smoking has stopped. Then turn off heaters and 
resume manifold pressure. 
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Figure 3 


Figure 4 


CHART FOR BROKEN WIRE SAVES TIME AND LABOR 


By checking- the resistance of each wire in con¬ 
duit or wire harness by a predetermined formula, 
the broken wire may be located and pulled through 
the conduit or wire harness for replacement, dis¬ 
pensing with the necessity of removing large sec¬ 
tions of wiring. An ohmeter and the airplane’s wir¬ 
ing diagram are all of the equipment needed. 

From the wiring diagram determine the length 


of the various wires in the conduit or wire harness. 
Then by multiplying the wire length by the ohm re¬ 
sistance per foot given in Figure 5, the total re¬ 
sistance is determined. If any wire is broken, its 
resistance will fall below that determined, and it is 
then known that the wire must be replaced. In case 
of a short circuit, the resistance reading will be 
either considerably less or zero. 



Max. 

Max. 

Pounds 

Max. 

Average 

Max. 

Area 

Gage 

Current 

Current 

Per 

O. D. 

O.D. 

Resistance 

Square 

(Conduit) 

(Open) 

Foot 

(Inches) 

(Inches) 

Per Foot 

Inches 

20 

8 

13 

.006 

.115 

.090 

.01025 

.C008 

18 

12 

18 

.008 

.125 

.101 

.00644 

.0013 

16 

17 

24 

.011 

.140 

.113 

.00476 

.C020 

14 

22 

31 

.017 

.150 

.130 

.00299 

.0032 

12 

29 

40 

.025 

.170 

.151 

.00188 

.0051 

10 

38 

53 

.039 

.205 

.185 

.00110 

.0082 

8 

51 

72 

.063 

.255 

.240 

.0C070 

.0130 

6 

67 

98 

.100 

.330 

.286 

.00040 

.0206 

4 

88 

132 

.152 

.385 

.350 

.C0027 

.0328 

2 

117 

179 

.240 

.455 

.424 

.00018 

.0521 

1 

138 

211 

.290 

.540 

.474 

.00014 

.0657 

0 

158 

245 

.380 

.585 

.520 

.00011 

.0829 

2/0 

184 

284 

.475 

.645 

.575 

.C0C09 

.1045 

3/0 

209 

330 

.575 

.725 

.644 

.00007 

.1318 

4/0 

237 

383 

.700 

.795 

.715 

.0OCO6 

.1662 


The above Table is based on AN-J-C-48 wire, except average O.D. column, 
which is based on Packard Type 1000-C and General Electric No. 57300. 


Figure 5 
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FUEL FLOW DIAGRAM 


N 



A—Main Wing Tank Booster Pumps 
B—Main Wing Tank Selector Valves 
C^-Basic Fuel Lines 
D—Transfer Fuel Lines 
E—Fuel Transfer Panel 
F—Fuel Transfer Pump 


G—Cross-Feed Manifold 
H—Bomb Bay Tanks 
J—Bomb Bay Tank Selector Valve 
K—Bomb Bay Tank Booster Pump 
L—Bomb Bay to Cross-Feed Fuel Line 


M—Auxiliary Wing Fuel Cells 
N—Auxiliary Wing Tank Fuel Line 
P—Auxiliary Tank Selector Valve 
Q—Visual Flow Indicator 
R—Strainer 

S—Auxiliary Tank To Transfer Fuel Line 


NEW FUEL SYSTEM INSTRUCTIONS 


Starting on B-24D airplane 42-40058 and continu¬ 
ing on subsequent airplanes, new fuel system in¬ 
structions are posted on the underside of the flight 
deck entrance door. The instructions contained 
thereon are reproduced herein for advance informa¬ 
tion. It is to be noted that the rated fuel capacity 


of the B-24D’s is as follows: 

a. Main Fuel Cells. 2360 U. S. Gallons 

b. Bomb Bay Aux. Cells. . .. 780 U. S. Gallons 

c. Aux. Wing Cells. 450 U. S. Gallons 


Total. 3590 U. S. Gallons 


General Fuel System Description B-24D Airplanes 

With reference to Figure 6. 

1. The original fuel system installed in B-24D 


airplanes consisted of 12 fuel cells connected as 
shown below to make four separate sets of three 
interconnected fuel tanks (See (1) (2) (3) and (4) 
in Diagram), four booster pumps (A) at the bot¬ 
tom of the four inboard fuel cells, four selector 
valves (B) at the front of the bomb bay, and the 
connecting fuel lines (C) from the tanks to the 
selector valves and from the selector valves to the 
engines. A transfer system was provided to permit 
the rapid transfer of fuel from any one set of three 
fuel cells to any other set of fuel cells. Fuel hoses 
(D) extend from the transfer panel (E) to the bot¬ 
toms of four main wing fuel tanks. This fuel trans¬ 
fer panel (E), which is the general switchboard for 
selecting the fuel to be transferred, and the fuel 
transfer pump (F), which forces the fuel to be trans¬ 
ferred from one set of cells to another, are located 
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BOMB BAY TANK 
SELECTOR VALVE 



No. 2 MAIN WING TANK 
SELECTOR VALVE 



AUXILIARY WING TANK 
SELECTOR VALVE 


Figure 7 


Figure 8 


Figure 9 


forward of the deck over the rear bomb bay and 
above the rear spar of the wing*. The transfer pump 
is actuated by a switch on the side of the transfer 
panel. Two “IT’ hoses are provided to permit the 
interconnection of the fuel cells effected by the fuel 
transfer. 

2. The basic fuel system was modified by the 
addition of a “Crossfeed Manifold” (G) which is 
just a hose connecting together the third outlet on 
each of the four main selector valves. This permits 
the operation of any or all engines on the fuel 
in any set of fuel cells. It also provides a supple¬ 
mentary means of transferring fuel from one set of 
fuel cells to the other. 

3. Two bomb bay tanks (H) were added. A 
bomb bay tank selector valve (J) and a bomb bay 
tank fuel booster pump (K) were added on the cat- 
walk in the middle of the bomb bay. A fuel line (L) 
connects the pump (K) to the crossfeed manifold. 
Keep the bomb bay tank selector valve in the 
“OFF” position when it is not being used. See 
Figure 7. 

4. A set of three auxiliary fuel cells (M) were 
installed in each wing outboard of the wheel well. 
A fuel hose (N) was run from each set of three cells 
to the auxiliary fuel cell selector valve (P). This 
valve in turn is connected to a visual flow indicator 
(Q) and a strainer (R)\ A fuel hose (S) is attached 
to the strainer outlet. The other end of this hose is 
clipped near the fuel transfer panel and may be at¬ 
tached to the “pump inlet” connection on that panel. 

Take-Off and Normal Flight 

Take-off and maintain normal flight with the four 
tank selector valves, which are located just aft of 
the flight deck in the bomb bay, set at “No. (1), (2), 
(3) and (4) tanks to No. (1), (2), (3), and (4) 
engine.” 

The fuel booster pumps, the switches for which 
are located on the co-pilot’s instrument panel should 
be “ON” for take-off, for flight above 10,000 feet, 
or when a 2-pound drop in fuel pressure is noted. 


When the valves and switches are set as noted, a 
separate direct flow of fuel is maintained to each 
engine. Thus a failure in any fuel line could not 
affect the fuel flow to the remaining engines. 
Should the four main tank selector valves be set at 
“(1), (2), (3) and (4) tank to No. (1), (2), (3), and 
(4) engine and cross feed,” a failure of any of the 
fuel lines or the cross-feed manifold would result in 
a loss of both fuel and fuel pressure. Should this 
happen during take-off the results could be most 
disastrous. 

To Transfer Fuel From the Bomb Bay Tanks 
To the Main Wing Tanks 

With reference to Figure 7. 

1. Set the bomb bay selector valve on the cat- 
walk at Station 5, to the bomb bay tank to be 
drained. 

2. Set the selector valve for the one wing tank 
to be filled to No. (1), (2), (3) and (4) tank to No. 
(1), (2), (3) and (4) engine and cross-feed. 

3. Set the selector valves for the other three 
wing tanks to No. (1), (2), (3) and (4) tank to No. 
(1), (2), (3) and (4) engine. 

4. Turn on the bomb bay tank booster pump. 

5. Turn off the booster pump for the wing tank 
to be filled. Now the fuel will flow from the selected 
bomb bay tank through its selector valve and 
booster pump and on up to the cross-feed manifold. 
It will then flow out of the cross-feed manifold 
through the main wing tank valve. See Figure 8. 
From this valve, part of the fuel will flow to 
the engine and the remainder will be forced back 
through the fuel hose to the main wing tank whose 
booster pump has been previously turned off. When 
the fuel sight gauges on the forward side of bulk¬ 
head 4.1 indicate that this particular wing tank is 
within 50 gallons of full. Reverse booster pumps 
and reset selector valves (bomb bay valve to “OFF,“ 
and wing tank valve to “No. (1), (2), (3), (4) tank 
to No. (1), (2), (3), (4) engine”). 

6. This procedure should be followed until the 
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wing tanks are all filled, as noted above, or the bomb 
bay.tanks are empty. 

7. Do not attempt to fill more than one main 
wing tank at one time as any engines connected 
to the cross-feed manifold will stop running when 
the bomb bay tanks are completely empty and air 
is introduced into the cross-feed manifold. When 
an engine stops set its main selector valve to “No 
(1), (2), (3), (4) tank to No. (1), (2), (3), (4) en¬ 
gine” and start the engine. 

To Transfer Fuel From One Main Wing 
Tank Cell to Another 

With reference to Figure 8. 

1. Remove the two “U” hoses from their stow¬ 
age aft of the transfer unit on the side of the fuse¬ 
lage. 

2. Attach one end of one hose to the outlet cor¬ 
responding to the tank to be emptied. Attach the 
other end of this hose to the “pump inlet.” 

3. Attach one end of the other hose to the out¬ 
let corresponding to the tank to be filled. Connect 
the other end of this hose to the “pump outlet.” 

4. Turn on the transfer pump switch which is 
located on the aft face of the transfer panel. When 
the tank being filled is within 50 gallons of full as 
noted on the sight gauges located on the forward 
side of bulkhead 4.1, turn off the transfer pump. 

5. Relocate the “U” hose connections if another 
transfer of fuel is desired or else remove the “U” 
hoses from the transfer panel. Xever stow the “U” 
hoses on the transfer panel. 

Note: To speed the transfer of fuel from one 
main fuel tank to another. 

1. Set the fuel selector valves of the tank 
to be filled and the tank to be emptied 


to the “No. (1), (2), (3) and (4) tank 
to No. (1), (2), (3) and (4) engines and 
cross-feed” position. 

2. Turn on the booster pump of the tank 
to be emptied. 

3. Turn off* the booster pump of the tank 
to be filled. 

To Transfer Fuel From Auxiliary Wing 
Tanks To Main Tanks 

With reference to Figure 9. 

1. Connect the fuel hose on the auxiliary wing 
tanks strainer to the “pump” inlet on the fuel trans¬ 
fer unit. 

2. Set the auxiliary wing tank selector valve to 
tank to be drained. This equipment is located above 
the wing center section and is accessible from the 
deck over the aft bomb bay. 

3. Connect the “U” shaped transfer hose from 
the “pump outlet” on the transfer panel to the out¬ 
let on the transfer panel corresponding to the main 
wing tank to be filled. 

4. Turn on the transfer unit booster pump 
switch. This switch is located on the aft side of the 
transfer unit. 

5. When the tank being filled is within 50 gal¬ 
lons of full turn off the transfer unit booster pump 
switch. 

6. Remove the “U” hose connection from the 
tank being filled and attach it to another tank con¬ 
nection. 

7. Turn on the transfer unit booster pump 
switch and repeat the tank filling operation. 

8. When the transferring has been completed 
remove the fuel hose and the “U” hose from the 
transfer panel. 


NEW ENGINE BAFFLES 



Figure 10 


Figure 10 shows a front view of number four en¬ 
gine with the wrap cowl raised to show how the 
new engine baffles are attached on B-24D airplanes. 
This change has been made to correct the unsatis¬ 
factory condition of the old type baffle plate installa¬ 
tion. On the old installation the baffle attachment 
lugs continually broke after a few hours of service, 
due to vibration. 

Service Bulletin B-24D No. 42-B (no technical 
order has been issued on this bulletin as of this 
date) was issued to call for steel attachment lugs 
for service correction. 

In addition to correcting service difficulties the 
new arrangement will facilitate engine maintenance 
by removing the obstructions between the engine 
cylinders. This change was started on B-24D 
41-24229. 
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PROPANE PRIMING AIDS IN COLD WEATHER STARTING 


A winterization item of great interest to ground 
crews is the new Propane Priming System now be¬ 
ing installed in production airplanes. Starting on 
B-24D Xo. 41-24233 this equipment will be incorpo¬ 
rated on all future airplanes. 

The equipment consists of a dual fitting mounted 
behind and above the manual starter engaging 
handle on the lower right hand side of each engine. 
The fitting is accessible through the same hand hole 
door as the starter engaging handle. 

The .Propane fitting is attached to the engine 
mount with a dural clip, as shown on Figure 11. 
A f/£" dural line leads directly to the carburetor 
mounting base on top of the engine. The main 
heater exhaust line tees into the propane line 
on number 1, 2 and 3 engines (NT. 4 engine does 
not have a heater exhaust). In this manner propane 
is introduced directly into the fuel injection system. 
When not in use the propane line is closed off by 
means of a dural cap. Care should be taken in tight¬ 
ening the cap. Finger tight is sufficient and the cap 
should be safety wired after use. 

Propane is a highly volatile, non-fluid gas and 
can only be supplied from an external source. At 
temperature below 32° F. (0° C.) Propane Priming 


is of benefit in engine starting. Field conditions 
should govern the use of this system and experience 
will dictate the temperature when it should be used. 
The Propane Priming System operates entirely in¬ 
dependently of the regular engine priming system. 



Figure 1 1 


REVISED NOSE GUN INSTALLATION ON B-24D'S 


Beginning on B-24D airplane 42-40058, two ad¬ 
ditional flexible guns have been added to the nose 
compartment. This additional armament provides 
greater fire power than was available heretofore. 
One gun was added to each side of the nose, the 
right hand gun is mounted in a ball and socket fix¬ 
ture at station 0.1. The left hand gun is mounted ap¬ 
proximately 18" to the rear of the right hand gun. 


This arrangement prevents interference in event 
both guns are in firing position at the same time. 
This change necessitated moving the pitot masts 
up and to the rear approximately two feet. An ad¬ 
ditional plexiglas window has been provided on the 
left hand side for sighting purposes. Figures 12 and 
13 show an exterior view of the new installations. 



Left Nose Gun 
Installation^ 


Figure 12 



Right Nose Gun 
Installation 


Figure 13 
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PILOTS TO GET BLISTERSI 

To aid in greater visibility for take-offs and land¬ 
ings, half-round-shaped blisters have been incorpo¬ 
rated in the pilots’ and co-pilots’ sliding windows. 
This arrangement will allow greater forward and 
downward vision. An outside view of the new 
blister type window is shown on Figure 14. This 
change started in production on B-24D airplane 
No. 42-40058. 


Figure 14 



BOMBER GETS FREE AIR 
TEMPERATURE INDICATOR 

A free air temperature indicator has been in¬ 
stalled beginning with B-24D No. 42-40058 in the 
small plexiglas window directly above the bomb- 
sight window. This installation, is shown on Figure 
15. The addition of this instrument provides means 
for the bombardier to instantly determine the out¬ 
side air temperature. 


Figure 1 5 



MORE WINTERIZATION ITEMS 

The engine oil sump will be protected from direct 
air blast by a deflector installed in the bottom, in¬ 
side of the cowl nose ring. This deflector, shown 
on Figure 16, is a winterization change to prevent 
congealing of engine oil in the oil sump during cold 
weather and high altitude operation. Also shown on 
Figure 16 is the new spun glass lagging installed 
to protect the push rod housings and propeller gov¬ 
ernor oil lines. These changes were started on 
B-24D airplane 41-24233. 


Figure 16 
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Figure 1—Side View of Model 3 0D Lawrence Auxiliary Unit. 


NEW AUXILIARY POWER PLANT INSTALLATION 

ON PBY-5's 


Starting with PBY-5, Bureau Serial Xo. 04514 
the model 30C-2 Lawrence Auxiliary Power Unit, 
equipped with an NEA-2D 25 Amp. generator, has 
been replaced with the new model 30D power unit, 
see Fig. 1, equipped with an XEA-3 60 Amp. gen¬ 
erator. 

Most noticeable difference in outward appearance 
between the old and the new installations is the 
absence of the sound-proof box in which the old 
unit was mounted. The deletion of this box made 
it necessary to install flexible connections in all 
fuel, oil and fire extinguisher lines connecting to 
the power unit. This was necessary to allow for 
the vibration of the shock mounted motor, and was 
accomplished by adding a short piece of hose in each 
line near the motor. 

Xotice may also be taken of the absence of an 
air intake duct. All cooling air on this unit is drawn 
from inside the airplane, circulated about the gen¬ 
erator and motor and exhausted through the one 
duct. 


The present installations, see Fig. 2, will be im¬ 
proved on future models by the addition of a scup¬ 
per designed to catch all oil and gasoline dripping 
from the motor and will be provided with an over¬ 
board drain. 

An electrical oil heating element will also be 
incorporated on later airplanes of this contract. The 
purpose of this is to make it possible to pre-heat the 
motor crankcase oil to facilitate starting in colder 
climates. 

Principal advantage of this installation over the 
old one is the higher amperage developed by the 
larger generator. 

As the NEA-3 generator generates both AC and 
DC power, the necessity for a motor alternator to 
obtain AC power for radio and radar equipment is 
eliminated. 

The oil tank, see Fig. 3, size and location is the 
same as on the unit previously used. 
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NEW SEAT and DESK INSTALLED FOR RADAR 

OPERATOR ON PBY-S's 



A small plywood topped table, see Figure 4, with 
an adjustable insert to carry the Viewing Scope of 
the Visual Indicator is installed between bulkhead 
No. 2 and the G09 transmitter to accommodate the 
radar operator. 

The forward side of the table is supported from 
bulkhead No. 2, with brackets to the first former 
and frame aft of bulkhead No. 2 supporting the star¬ 
board side. The aft inboard corner is suspended by 
a dural “U” channel from the upper G09 back mount. 

A swivel seat (also see Figure 4), with a re¬ 
movable backrest is provided. The seat swings on 
an offset from beneath the table. 

A dural frame to support a light-proof curtain is 
provided to completely shield the radar operator 
from outside light. A bumper rail is run from the 
right center stiffener of bulkhead No. 2 to the in¬ 
board corner of the G09 base support. 

This change is incorporated in airplane, Bureau 
Serial No. 08124 and will continue on subsequent 
PBY-S’s. 



Figure 4 
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Electrical 

Terminal 


Zero Float 
Adjustment 


Air Tube 


-Proportional Bank Adapter 


Figure 5 


PROPORTIONAL BANK ADAPTER 
ADDED TO PBY-5's 


This complete unit fits in the plane practically 
the same as the Sperry mounting bracket alone, see 
Fig. 5, except that the interference dimensions by 
inclusion of the Proportional Bank Adapter are 
increased slightly, especially forward in the plane 
where the follow-up pulleys and their cables are 
located. 

Weight of Combined Unit 

The weight of the Sperry mounting unit alone is 
34 pounds. The total weight of the combined Gen¬ 
eral Electric and Sperry assembly is approximately 
42.48 pounds. The existing shock mounts on the 
Sperry pilot chassis have not been changed due to 
the addition of the Proportional Bank Adapter. How¬ 


ever, it is anticipated on future models that addi¬ 
tional shock mounts will be added to provide a more 
stable installation. 

Rudder Centering Control 

With reference to Fig. 6 
This unit is mounted on a bracket which is at¬ 
tached to a stringer several inches back of belt- 
frame 166. It is located as near as is practical to its 
control crank, in the line of the follow-up cables 
leading to the rudder shaft on the Proportional Bank 
Adapter. Both ends of the rudder centering control 
are provided with connections to fit a standard air¬ 
craft tachometer shaft so that the correct end can 
be selected to cause the follow-up cables to displace 
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Figure 6 


in the desired manner. The tachometer shaft is con¬ 
trolled manually by a crank which is mounted for 
operation by the pilot or co-pilot where the A. F. C. 
attitude adjustment was formerly located. When 
correctly connected, the rudder shaft pulley, looking 
aft, will turn in the same direction as the crank. 

Follow-up Cables — General 

The connection of the follow-up cables to the 
Proportional Bank Adapter is entirely different from 
connections to the Standard Sperry Bracket Pulleys. 

Looking aft in the airplane at the follow-up pul¬ 
leys on the Proportional Bank Adapter, the cables 
should be connected to the pulley to meet the fol¬ 
lowing conditions: 

RUDDER —right rudder movement should 
produce counter-clockwise rota¬ 
tion. 

AILERON —right aileron up (left aileron 
down) movement should produce 
clockwise rotation. 

ELEVATOR—up elevator movement should pro¬ 
duce counter-clockwise rotation. 

The rudder, aileron and elevator follow-up cables 
will carry maximum loads of 15, 25, and 25 pounds 
respectively. Standard follow-up cables are used. 

Since the unit is in operation mechanically at all 
times, even when the controls are being operated 
manually, the entire system must operate freely and 


smoothly throughout the entire range of the con¬ 
trols. There must be no snapping of the cable on 
the pulleys. Also, there must be no interference of 
the cables with each other. 

Follow-up Cables — Rudder Pulley 

The rotation of the rudder shaft is the same as 
the Sperry Bracket Shaft because the shaft passes 
directly through the Proportional Bank Adapter 
and connects to the Sperry Directional Gyro Unit 
in exactly the same manner as the pulley shaft and 
disc on the original Sperry Unit. However, the 
power transmitted to the rudder pulley by the fol¬ 
low-up cables is considerably in excess of that orig¬ 
inally transmitted to the Sperry pulley, therefore 
it is necessary to provide two follow-up cables to 
the rudder shaft pulley. Actually it is one cable 
starting from one end of the servo unit, proceeding 
through one side of the Rudder Centering Control, 
to and around the drum of the pulley, to and around 
an idler pulley, back to and through the other side 
of the Rudder Centering Control and then back to 
the other end of the servo unit. In order that the 
pull of the cable is not imposed as a bending force 
on the rudder shaft of the Adapter, the cable should 
lead to the rudder shaft pulley, proceed around the 
pulley in the prescribed manner and then lead away 
from the pulley, forming a straight line to and from 
the pulley. The idler pulley around which the fol¬ 
low-up cable passes is secured on the control cable 
housing above opening in bulkhead No. 1 near 
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center of ship. There is no follow-up spring on the 
rudder shaft of the adapter. 

Before starting to install the rudder follow-up 
cable, the rudder on the plane should be in its 
straight flight position, and the rudder centering 
device and the adapter rudder shaft must be placed 
in the neutral or mid position. The adapter rudder 
shaft can be set at the exact neutral position as fol¬ 
lows: Turn the zero float adjusting screw, see Fig. 
6, to the right until the rudder shaft has some 
free motion. (Float adjusting screw is not to be 
confused with wing tip floats. There is no connection 
whatsoever.) Then turn the screw back to the left 
slowly just to the point where the free motion is 
entirely eliminated. This places the rudder in its 
exact neutral position. The rudder shaft should be 
locked in this position during the entire installation 
of the rudder follow-up cable. The follow-up cable 
is attached to one of the two ends of the rudder 
servo. From this point the cable leads through the 
Rudder Centering Control and proceeds on to the 
rudder pulley, wrapping on the pulley in a direc¬ 
tion which will give a counter-clockwise rotation 
looking aft in the airplane when right rudder is ap¬ 
plied. The rudder follow-up pulley is divided into 
two sections. The cable wrap on the pulley 
is divided approximately equally when the rudder 
shaft is centralized. The dividing point is where 
the cable passes through the slot in the division 
between the two halves of the pulley. There should 
be sufficient cable in each half to allow for half of 
the total travel of the servo when the rudder shaft 
is in neutral or mid position, with an additional 
quarter revolution minimum of cable for reserve. 
The cable proceeds back to the opposite end of the 
servo as described previously. 

In threading the cable through the Rudder Cen¬ 
tering Control it passes around one of the stationary 
pulleys, then around the corresponding movable 
pulley and back around the second corresponding 
stationary pulley. The return cable threads through 
the other set of three pulleys. 

Near the rudder centering device, turnbuckles are 
installed in series with the cable. By means of these 
turnbuckles slack is removed from the cable. 

After unlocking the rudder shaft from its center 
position, the mechanism should be tried by hand 
to be sure that it is free, as cautioned above, and to 
make sure that the rotation of the rudder shaft does 
not exceed its rotational limits. While stops are 
provided within the mechanism, the device can be 


damaged by excessive force against these stops. 
These stops limit the rudder shaft rotation to 450° 
each side of its neutral position. The combination 
of servo stroke and pulley size should be such that 
this rotation does not exceed 425° and must never 
allow a full stroke against the stop. 

Follow-up Cables—Aileron and 
Elevator Pulleys 

Aileron and elevator pulleys rotate in exactly the 
opposite direction from corresponding pulleys on 
the Sperry Mounting Unit. Although like the orig¬ 
inal Sperry assembly, only one cable is used on 
each pulley with a follow-up spring on the shaft 
to take up cable movement. 

The following technique might prove helpful 
when connecting the follow-up cables to the aileron 
and elevator pulleys. 

Connect the follow-up cable to the servo and set 
the servo in its far position from the adapter. M ind 
the follow-up spring with a short length of winding 
cable to its maximum position. Then unwind quar¬ 
ter revolution. At this position measure the follow¬ 
up cable (when drawn taut) to the notch in the. pul¬ 
ley, allow for a knot and cut off excess cable. Tie 
and solder knot, place cable in pulley slot and re¬ 
move wind-up cable. Then operate the servo manu¬ 
ally throughout its entire stroke and make sure that 
the action is smooth, and that the follow-up spring 
maintains adequate tension in the cable at all times. 
The cable must never wind up on itself on the drum. 
So long as the clutch discs are free to rotate, there 
are no limits to the rotation of these shafts except 
those imposed by the follow-up springs. 

Hydraulic System 

The Proportional Bank Adapter is provided with 
an oil-operated hydraulic cylinder near the elevator 
shaft. It is not connected for use, and the oil con¬ 
nections should be plugged for protection from dirt 
and mechanical damage. 

The “Bombsight-Pilot” Selector Valve is installed 
on a bracket beneath the dash and is operated 
through a universal joint in the control shaft. A 
Placarded Bracket supports the Knob End of this 
shaft. The valve is considered inoperative and the 
lines to the bombsight are capped until Navy in¬ 
stallation is completed. 

The Proportional Bank Adapter was first installed 
on PBY-5, Bureau Serial No. 04814, and will con¬ 
tinue on subsequent airplanes. 
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NEA-2 REPLACED BY NEA-3 voltage 
GENERATOR ON PBY's 


This instruction is applicable to all Eclipse Type 
716 Models 3 and 13 Engine Driven Double Voltage 
Generators. The Navy Type number assigned to 
these units is NEA-3. 

Description 

These generators consist of two separate units 
in a common shell. One is a conventional type DC 
generator consisting of a yoke, pole shoes, shunt 
field, armature and brushes. The other unit is 
an inductor type alternator consisting of a starter, 
holding the AC winding and AC exciting field, 
and the rotor having no winding on it. The DC 
armature and AC rotor are mounted on a common 
shaft driven by a pencil shaft which is splined to 
the armature at the anti-drive end of the generator 
and incorporates either a 6 or 16 tooth drive spline. 
No constant speed mechanism is used as both the 
AC and DC outputs are externally controlled. 

Principle of Operation 

The unit operates as a standard DC Generator 
having a self-exciting field, an armature and 
brushes. The DC output is controlled by a separ¬ 
ately mounted carbon pile control unit which 
regulates the voltage output of the unit. The AC 
output is generated by induction and is also regu¬ 
lated by a carbon pile control unit. The operation 
of all units is automatic depending only upon the 
aircraft engine for its drive. 


Specifications 

The units are identical except for the type of 
mounting flange and the drive spline. The chart, 
see Fig. 7, is provided for comparison of the features 
of the two units and to give performance data. 

Both units are provided with quick disconnect 
plugs and are designed for use in insulated electrical 
systems. 

Installation 

The units may be mounted in any position, having 
25/64" diameter mounting holes for attachment to 
engine mounting pad. All electrical connections are 
made through A. N. Standard Disconnect Plugs. 
An air inlet spout for blast cooling is located in 
the center of the machine and can be changed to 
any of four positions. Forced cooling equivalent 
to five inches of water (static plus velocity head 
measured in a tube with a 2" I. D.) is necessary 
when operating at full load. 

Service Maintenance 

No routine servicing or lubrication is necessary 
other than to inspect all wiring connections, to 
make sure they are tight, and to check the brushes 
after every fifty hours of engine operation. 

Installation of the NEA-3 voltage generator was 
incorporated in airplane, Bureau Serial No. 08128 
and will continue on subsequent PBY-5’s. 


Description 

716-3 

716-13 

DC Output— 

Volts . 

28.5 

28.5 

Amps. 

60 

60 

AC Output—(800 cycles single phase) 

Volts . 

120 

120 

Amps. 

10 

10 

Speed—(RPM) . 

2400-3600 

2400-3600 

Weight—(lbs.) . 

45 

45 

Mounting Flange. 


Square 

Mounting Hole. 

12 

4 

Drive Spline . 


6 tooth 

Shielding (DC End). 

1 3/16-18 

1 3/16-18 

(AC End) . 

1 3/16-18 

1 3/16-18 

Rotation . 


Counter-Clockwise 

Outline Drawing. 

F-100988 

F-111192 

Detail Assembly Drawing. 

F-100989 

F-111191 

Internal Wiring Diagram . 

CK-17627 

CK-17627 


Figure 7 
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Figure 8 


INSTALLATION OF TWO NEW SHELVES 

ON PBY-5's 


An additional shelf located directly above the 
G09 Transmitter (see Figure 8), now carries the 
models ATB and ARB radio receiver and trans¬ 
mitter and ZB Homing Adapter. The shelf is of 
three-ply spruce, supported by a dural channel. The 
underside of the shelf supports two stand-off in¬ 
sulators of the G09 antenna circuit. 

A small stamped dural shelf, also see Fig. 8, 
directly aft and on the same level, in the position 


occupied by the old installation of the frequency 
meter, now supports the Signal Converter of the 
ZA blind landing equipment. 

The ZA junction box which was previously 
mounted on the starboard aft side of bulkhead No. 2 
is now located directly above the ARB receiver 
shelf and is supported from a bracket of Z stock 
attached to the stringers. 

This installation started on PBY-5, Bureau Serial 
No. 08124. 


HAPPY NEW YEAR! 
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Figure 1 



Figure 2 


WATERTIGHT SEALS ON SNUBBING 
POSTS ON PB2y-3 


To prevent water entering* airplane around for¬ 
ward snubbing posts, as has been experienced in 
many cases on the PB2Y-3’s and PB2Y-3R’s, water¬ 
tight neoprene seals are being installed. This is 
accomplished by applying a coat of sealing cement 
to the neoprene seal, on those portions which attach 
to the hull skin and the cover. This seal is then 


put in place on the hull skin and covered by a plate, 
which is riveted on, see Figures 1 & 2, and which has 
had its outside edge crimped down the thickness 
of the seal, see Figure 2. This change was incorpo¬ 
rated on PB2Y-3 airplane, Bureau Serial No. 7057, 
and will continue on subsequent PB2Y-3 , s and 
PB2Y-3R , s. 


SAFETY NOTE ON PB2Y-3 FUEL SYSTEM 


Outboard fuel tanks will not be used for take-off 
purpose unless they contain 400 gallons or more. 
When outboard tanks have less than 400 gallons, 
the inboard tanks will be used for take-off, and 
they must contain a minimum of 300 gallons each. 


The outboard fuel booster pumps are located two 
feet farther forward than the inboard; and if less 
than 4G0 gallons of fuel is in the outboard tank 
on the take-off, the gas surge is likely to uncover 
the outlet ports. 
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GEAR OPENING 
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WATER DEFLECTOR 


Figure 3 


WATER DEFLECTOR INSTALLED 
ON PB2y-3's AND -3R's 


A water deflector, see Figure 3, is being in¬ 
stalled on the port side forward of the tail beaching 
gear opening of the PB2Y-3 , s and PB2Y-3R’s. 
This addition is being made to prevent the increased 
water pressure, during take-offs and landings, from 


lifting the unsupported side of the door and thus 
scooping water into the airplane. This change is 
starting with Bureau Serial No. 7077 and will be 
incorporated on all subsequent PB2Y airplanes, 
prior to delivery. 


SERVICE NOTE ON BRAKE SHOE ASSEMBLY 


In some cases the packing gland nuts on the wheel 
brakes of B-24D’s were found loose, causing fluid 
to enter the brake assemblies. When this condition 
exists, it is necessary to pull the entire wheel assem¬ 
bly to clean the fluid from the brake linings and 
drums. (Should the fluid be impregnated in the 


lining it will be necessary to replace all defective 
brake shoes.) The field service men are advised to 
test all gland nuts for tightness when practical. 
When fluid is found leaking into the assembly, it 
is recommended that in the routine check for cause, 
the glands and nuts be examined. 
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WARNING C 


TO START HEATERS AUXILIARY 
POWER UNIT SWITCH MUST BE 
CONNECTED TO BUS "A"OR”BV 
START ON 4 HEATER POSITION 
AND WAIT 4 MINUTES BEFORE 
SWITCHING TO 7 HEATER 
POSITION 


4 HEATERS 


DO NOT TURN HEATER CONTROL SWITCH 


TERS 


BACK TO FOUR HEATER POSITION AFTER 


OPERATING SEVEN HEATER SEQUENCE 
MUST BE FOUR TO SEVEN TO ZERO 
TO STOP HEATERS 


TURN OFF BLOWER UNIT IGNITION SWITCH 

2. AFTER FANS STOP RUNNING TURN OFF 
HEATER SWITCH ON MAIN DISTRIBUTION PANEL 

3. RE TURN CONTROL SWITCH TO 4 HEATER 
POSITION. 


Figure 4 


CORRECT OPERATION OF 
STEWART-WARNER HEATERS IN PBY's 


With the coming of colder weather and the call 
on the heater system for practically continuous 
operation, it is deemed necessary that the informa¬ 
tion contained on these pages with reference to the 
heating system used on the PBY-SA’s and PBY-SB’s 
he repeated here for the benefit of everyone con¬ 
cerned. 

Reports from Field Service Representatives in¬ 
dicate that in practically all cases, unsatisfactory 
performance of the heating system has been caused 
hv improper operation of the heating system in the 
ship by the crew, wrong adjustments, or improper 
service by the ground maintenance crew. 

There are four principal points which should be 
checked when report of unsatisfactory operation is 
received on the heating system. These four points 
are as follows: 

1. Check setting of carburetor nozzle on the 
mixture blower unit. 


2. Check operation of the 4-7 heater switch. 

3. Check operation of A PC switch on main dis¬ 
tribution panel. 

4. Check for corrosion caused by salt water which 
has washed hack through exhaust lines and 
passed into interior of heater. 

These points in the order named will be taken 
up in detail and it is imperative that these instruc¬ 
tions be followed as outlined. 

Check Carburetor Setting 
With Reference to Figure 5 

The carburetor adjustment is set at the factory 
before shipment. If, for any reason, a change in the 
adjustment is necessary, follow these instructions: 

1. The adjustment (A) rotates the opening in the 
fuel jet or nozzle so that it faces upstream or 
downstream in the flow of air through the 
carburetor. 
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2. Use a screwdriver to set the adjustment. When 
the fuel jet or nozzle opening is facing air 
inlet (B) or upstream, the mixture is lean. 
Facing the fuel jet or nozzle opening down¬ 
stream enriches the mixture. A 1/16th inch 
indicator spot on adjustment (A) near screw¬ 
driver slot is in the same relative position as 
opening in fuel jet or nozzle. 

3. The normal setting is about 20° upstream from 
a crosswise base line (base line at right angles 
to flow of air through carburetor). 

4. To set the carburetor, first start the engine, 
open throttle about ]/* turn. Turn fuel jet 
gradually upstream until engine just starts 
to slow down. This is the correct fuel-air mix¬ 
ture setting. 

5. The upstream angle of the fuel jet automatic¬ 
ally compensates for changes in density due to 
altitude and maintains the correct mixture 
ratio at all throttle openings. 

6. Lean setting of carburetor is necessary at sea 
level so that at altitude flying, mixture will 
not richen too rapidly. 

Operation of the 4-7 Switch 

Before the heating system is placed in operation, 
the position of the handle or knob on the 4-7 switch, 
see Figure 4, must be checked to make sure that 
it is in the 4 heater position. 

If, with all 7 heaters in full operation, the radio 
operator should switch from 7 heaters to 4 heaters, 
it would mean that the electrical supply to the 
fans on three of the heaters would be stopped. 
This would cause 3 heaters to overheat, and prob¬ 
ably damage them, necessitating their removal for 
a complete overhaul. It must be kept in mind that 
this is not a selector switch, which would allow 
the operation of either 4 or 7 heaters. Its purpose in 
the installation is to keep amperage draw at a 
minimum. It allows the starting of four heaters; 
and then after the igniters have cut out on these 
four heaters, the switch is placed in the 7 heater 
position which allows the starting of the other three 
heaters. This is done so that the maximum draw on 
the plane’s electrical system will be approximately 
48 Amps. Each heater when started draws approx¬ 
imately 12 Amps., and as soon as the igniter cuts 
out, the amperage drop on each heater will be ap¬ 
proximately 10 Amps. Therefore, the normal am¬ 
perage draw for each heater during operation is 2 
Amps, or less. 

After the heating system has been in full opera¬ 
tion and it is desired to shut the heating system 
down, the mixture blower unit is stopped, and the 
4-7 switch is returned to the 4 heater position. After 
the fuel air mixture has been ignited in a heater, 
combustion will continue as long as fuel air mixture 
is supplied. Fuel air mixture will continue to flow 
to each heater as long as the mixture blower unit 
is operating. 

Attention of the operator should be directed to 


the instructions which are stencilled on the cover 
of the 4-7 switch box, also see Figure 4, and rea¬ 
sons for adherence to these instructions are out¬ 
lined above. 

Operation Instructions Regarding Auxiliary Power 
Unit Switch on Main Distribution Panel 

It is necessary that the auxiliary power unit 
switch, see Figure 6, located on the main distribu¬ 
tion panel be closed, that is, in contact at all times 
when the heating system is being used. This must 
be done regardless of whether electrical energy 
for the heating system is being obtained from the 
auxiliary power unit, the port or starboard generator 
or the batteries. Reference to wiring diagram, see 
Figures 7 and 8, will show that the electrical line 
which supplies energy to the heaters is taken oft 
the center of the auxiliary power unit switch. 

Many reports from the field indicate that the 
operating crew do not understand the control of 
this switch. Obviously once the heaters are in 
operation and this switch were opened, the fans on 
all heaters would immediately stop. With fuel air 
mixture continuing to flow into the combustion 
chamber, the heater would continue to burn, over¬ 
heat, and finally fail. This would necessitate re¬ 
moval of the heater from the plane for complete 
overhaul. 

Therefore, it is important that when the heating 
system has been started using the auxiliary power 



Figure 5 
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unit as a source of energy, and then after a time 
when the port and starboard generators are in 
operation, it is decided to use these generators as 
the source for electrical energy, the auxiliary power 
unit must be stopped at the unit itself, but the 
APU switch, also see Fig. 6, on the main dis¬ 
tribution panel must be left in a closed or “ON” 
position. The same would apply if energy to the 
heating system were to be supplied through either 
the main or auxiliary batteries on the plane. 

Electrcial Wiring Diagram 

In some of the later PBY-5A’s, changes were 
made in the heating systems. These changes were 
individual solenoid valves placed in the fuel air 
mixture lines leading to each heater. Energy for 
the opening of these valves was taken from the 
main terminal on the heater to an overheat switch 
in series and thence to the solenoid valve. It will 
be seen here that in the case of an overheat con¬ 
dition, the circuit of the solenoid valves is broken 
and the solenoid valve closes, shutting off the sup¬ 
ply of fuel air mixture to the heater. 


Individual switches are provided to control each 
heater’s operation. 

Electrical wiring diagram, see Figure 7, is that 
of the following PBY-5A Serial numbers: 

Bureau Serial No. 2289 to 2488 inclusive 
Bureau Serial No. 7243 to 7302 inclusive 
Bureau Serial No. 04972 to 05045 inclusive 
Bureau Serial No. 02948 to 04420 inclusive 
Bureau Serial No. 33960 to 34059 inclusive 

Particular attention should be given to the manner 
in which the APU switch is wired into the circuit, 
and also that a pressure switch located on the mix¬ 
ture blower unit indicates that it is necessary that 
this mixture blower unit be in operation before 
current can pass to the heaters through the relay. 

Electrical wiring diagram, see Figure 8, is that 
covering the installation on PBY-5A, Bureau Serial 
No. 08030 to No. 08123 inclusive. Particular atten¬ 
tion is directed to the wiring of the overheat switch, 
to the solenoids, and also the placement of indi¬ 
vidual switches at each heater. 
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Salt Water Corrosion 

Some instances have been reported where salt 
water has entered the exhaust ports of the heater 
system and then has passed through the exhaust 
lines into the interior of the heater. Corrosion has 
resulted on and between the parts within the heater 
and this has caused some cases of inoperative con¬ 
ditions. It is suggested that after each water land¬ 
ing that the heating system be operated for a 
period of not less than twenty minutes, so that 



all salt water which may have been picked up 
in the landing on the water may be blown out 
through the exhaust ports. 

It is also recommended that on any ship which 
is not in active use the heating system be started 
and operated for a period of twenty minutes at least 
once a week. 

An Engineering Order has been issued, suggest¬ 
ing the use of a riser or inverted pipe, see 

Figure 9, to prevent salt-water spray from draining 
down heater exhaust into heaters. 



Figure 9 
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This will necessitate cutting approximately 13 
inches from the end of exhaust line that is attached 
to the outlet. The inverted “U” pipe is then in¬ 
serted and clamped as shown. If necessary, pipe 
may be fastened to stringers using O 908-A16-8 
clips. 

Suggestions for Determining Cause of Trouble 

Some general suggestions for determining cause 
of trouble are as follows: These to be checked in 
order named. 

1. Check switch setting on main distribution 
panel. 


Restricted 


2. Check 4-7 switch position. 

3. Check to see if relay closed in main distribu¬ 
tion panel when switches are closed. 

4. Check fuses. 

5. Check voltage at igniter terminal. Minimum 
voltage to be 22 volts. 

6. Check amperage draw across igniter. This 
should be 10 Amps. 

7. Check fan operation. Make sure that rotation 
is free. 

8. Disconnect exhaust line at exhaust fitting. 
Determine if it is clear. If plugged, heater 
to be overhauled. 





ADDED BRACKET 


SUPERCHARGER PLUNGER 


TURBO WASTEGATE 
BALANCE SPRING 


BELL CRANK 


TURBO SUPPORT 
BRACKET 


Figure 1 0 


TURBO WASTE GATE RETURN SPRING 


To provide an automatic open position on the 
turbo waste gate in the event of failure of the 
pressure oil line from engine to the turbo regulator, 
a spring has Teen added at the regulator, see Figure 
10. This addition started on airplane B-24D, Serial 
No. 42-40138 and will be installed on all B-24E air¬ 


planes using an oil operated turbo regulator. 

The installation consists of a bracket which 
fastens to the left hand turbo support bracket and 
a spring which fastens from the bracket to the link 
between the supercharger regulator plunger and 
bellcrank controlling the waste gate. 
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Figure 1 

VENTILATOR FOR 

Ill order to provide adequate ventilation for the 
Radio Operator's Compartment, as requested by the 
Bureau of Aeronautics, a ventilator has been in¬ 
stalled on the starboard side of PBY-5 airplanes for¬ 
ward of Station 2.5. 

The ventilator is a hollow tube which extends 
through the hull to the outside air. It is perforated 
with small holes on the sides and the outboard end 
is closed. A handle is attached to the inboard end 




Figure 2 


RADIO OPERATOR 

making it possible for the Radio Operator to ad¬ 
just it according to his need. When it is pulled in 
it is closed and when pushed out it is open, see Fig¬ 
ures 1 and 2. 

Accomplishment of this change in Service on 
Model PBY-5 airplanes, Bureau Serial Numbers 
08124 to 08208 inclusive, will be made by the Cus¬ 
tomers Service Personnel with necessary parts pur¬ 
chased from Consolidated Aircraft Corporation. 
PBY-5 airplane, Bureau Serial Number 08209 and 
subsequent will have this improvement incorporated 
therein prior to delivery. 

HYCAR WASHER 
PREVENTS LEAKAGE 

In order to eliminate leakage of the fuel system 
around the valve stem on the main fuel shut-off 
valves, a Hycar (synthetic rubber) washer is being 
installed, see Figure 3. The installation is the same 
for both port and starboard valves. 

This change will be accomplished on Model PBY-5 
beginning with Bureau Serial Number 08124 and 
will continue on subsequent PBY-5 airplanes prior 
to delivery. 
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STATION 31 FUSE BOX 


PILOT'S FUSE BOX -L.H. SIDE 
:o-pilot*s FUSE BCX.-P.H SIDE 


■TAIL TURRET 

ruse box 


RADIO FUSE AND 
JUNCTION BOX 


, station 1 

NUMBCAS 


LANDING LIGHT RELAY SOX 
(IN WING STATION 8 ) 


LIAISON JUNCTION BOX 


LANDING GEAR WARNING 
HORN RELAY SOX 


STATION J 0 FUSE 30X 


5K-2 2 RELAY PANEL 

B T£tion 5 4 fuscsoxJ 

E 1 Bk station Si FUSE BOX 


HEA TER FUSE BOX 
BOMBER S SWITCH ?-»»£L ' = * T | 




Figure 4 


FUSE BOX LOCATIONS ON B-24D 


Starting with airplane B24-D Serial Number 42- 
40218 and continuing on subsequent B-24 airplanes, 
a new fuse location chart has been added. This chart 


BLACKOUT CURTAINS 

Blackout curtains, see Figure 5, have been fur¬ 
nished for the windows in the navigator’s and radio 
operator’s compartments on the PBY-5’s and PBY- 
5A’s. This installation consists of two fabric covers, 
No. 28F5761, which can be attached to the windows 
by means of snap fasteners. 

These curtains provide a means of quickly cov¬ 
ering and uncovering the windows when necessary 
during night flying. No special stowage is provided 
for them when not in use. They are either left 
fastened at the top and rolled up out of the way or 
taken off and placed in the drawer of the navi¬ 
gator’s table. 

This change will be accomplished on Model 
PBY-5 airplane, beginning with Bureau Serial Num¬ 
ber 08124 and continuing on subsequent airplanes, 
prior to delivery. On Model PBY-5 A airplanes it 
was made on Bureau Serial Numbers 08080 to 
08123 inclusive, prior to delivery. 


shows the location of fuses in new additions to the 
airplanes, see Figure 4. The chart (32E3356) is 
placed as before in the pilot’s map case. 


ON PBY-5's AND -5A's 



Figure 5 
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CONVERTER 


PILOT’S WINDSHIELD WIPER 


PILOT’S 


WINDSHIELD 


WIPER 


CO 


Figure 6 




PB2Y-3 AND -3R WINDSHIELD WIPERS 


Figure 7 


Marquette windshield wipers, Model 22Y3E, have 
been installed on Model PB2Y-3 and PB2Y-3R air¬ 
planes as an aid to both pilot and eo-pilot in stormy 
weather. These wipers work in conjunction with 
anti-icer units which prevent ice formation and im¬ 
pairment of wiper operation. 

One electric motor drives both wipers by means 
of a flexible cable drive and converter. These wipers 
are located on the pilot’s and co-pilot’s windows, 
see Figures 6 and 7. The electric motor is installed on 
a support bracket located between the beltframe at 
Station 2.0 and the beltframe at the aft end of the 
pilot’s enclosure on the starboard side of the fore 
and aft center line, see Figure 8. The converter is 
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mounted at the window frame on the fore and aft 
center line, see Figure 9. 

The windshield wipers can be operated at a fast 
or slow speed, according to the needs of the pilot 
and co-pilot. This is done from a control box lo¬ 
cated just aft of the converter, see Figure 9. This 
same control box also has the “Off’’ and “On” switch 
for the electric current to the wipers. 

Installation in Service will be made on Model 
Pr>2Y-3 airplanes. Bureau Serial Numbers 7044, 
7045, 7050, to 7073 inclusive, 7075 and 7076, Model 
PB2Y-3R airplanes will be changed from Bureau 
Serial Numbers 7046 to 7C49 inclusive and 7077 to 
7086 inclusive. PB2Y-3 airplanes 7102 and subse¬ 
quent; and PB2Y-3R airplanes, Bureau Serial Num¬ 
ber 7087 and subsequent will be modified to meet 
this change before leaving the factory. 


Figure 8 



Figure 9 
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DEMAND FLOW OXYGEN SYSTEM 


Beginning with B-24D airplane, Serial Number 
42-40218, the oxygen installation is changed as 
follows: 

Instead of the constant flow system of earlier 
B-24D airplanes, the system is changed to a de¬ 
mand-type, the supply for which is divided into 
nine groups of cylinders with a demand regulator 
at each crew station. Check valves are installed 
where they are effective in preventing additional 
loss of oxygen in the event any one oxygen cyl¬ 
inder or line is destroyed by gun fire. 

There are twenty-two (22) oxygen cylinders of 
Type G-l, in eight groups, and two (2) cylinders 
of Type D-2 in the ninth group, the latter being for 
the top turret gunner and affixed to his chair, see 
Figure 12. This provides a quantity of at least two 
cylinders' supply for each man, a total of some nine 
hours’ supply for all at 30,000 feet altitude. 

The G-l cylinders are located as follows, see Fig¬ 
ure 10. 


Sixteen (16) cylinders are located at the top of 
the fuselage in groups of four between Station 5.2 
and Station 7.0. 

Four (4) cylinders located below the floor between 
Station 7.0 and Station 7.2. 

Two (2) cylinders located, one on each side of 
the bottom turret. 

There are now twelve (12) outlets in place of the 
eleven formerly used. The A-12 regulator is mounted 
on the panel at each crew station. The locations of 
the panels are as follows: 

Forward Fuselage Compartment 

One (1) on the right hand side of the nose com¬ 
partment, for the bombardier. 

One (1) on the left hand side of the nose com¬ 
partment for the navigator. 

Two (2) under the instrument panel one at each 
end, for the pilot and co-pilot. 

One (1) aft and above the radio operator’s table 
for the radio operator. 


Consolidated Aircraft Corporation 


Restricted 



















Restricted 


7 


Field Service Bulletin 


One (1) on the side of the top turret gunner’s seat, 
for the gunner’s use. 

One (1) on the right hand side, aft of bulkhead 

4.1 in the bomb bay, generally used by the flight 
engineer. 

Aft Fuselage Compartment 

One (1) on the left hand side between Stations 

6.1 and 6.2 for the bottom turret operator. 

One (1) on the left hand side between Stations 
7.3 and 7.4 for the camera operator. 

Two (2) between Stations 7.2 and 7.3, one on each 
side, for the side gunners. 

One (1) just forward of Station 9.2 on the right 
hand side for the rear turret gunner. 

Each man is supplied with an individual portable 
cylinder which can be replenished by means of the 
portable recharger in the main line of his own group 
(or, in emergency, of any group). In addition, each 
man carries his own emergency bail-out equipment 
which has the tubing carried safe against fouling 
inside his clothing, and contains sufficient oxygen 
to last about 10 minutes. At each man’s station there 
is a panel on which are mounted his demand regu¬ 
lator, a flow indicator, pressure gauge, pressure sig¬ 
nal and indicator lamp which blinks a warning when 
his supply is getting low, see Figure 11. 

Type K-l Oxygen Pressure Gauge 

The Oxygen Pressure Gauge is an instrument 
that indicates the gauge pressure of the oxygen in 
the supply cylinders. Its dial is calibrated to show 
pounds per square inch pressure. The purpose of the 
instrument is to show the available oxygen pressure. 
Satisfactory operation requires a pressure from ICO 
pounds minimum to 425 pounds maximum. 

The oxygen pressure gauge consists of a bakelite 
case enclosing a dial, frame, and mechanism as¬ 
sembly. The oxygen is admitted through the socket 
and into a Bourdon tube which has only one end 
fastened to the frame. Applied pressure has a tend¬ 
ency to straighten the Bourdon tube, and result in its 
free end moving outward in proportion to the pres¬ 
sure. Since the free end is fastened to the sector and 
pointer by a linkage, the Bourdon tube movement 
is transferred to an indication of pounds per square 
inch pressure on the dial. 

Type A-3 Oxygen Flow Indicator 

The Oxygen Flow Indicator, Type A-3, is an in¬ 
strument for use in aircraft oxygen-breathing in¬ 
stallations. It is designed to give a visual indication 
of the proper operation of the regulator unit by 
“blinking” at each inspiration of the person wear¬ 
ing the oxygen mask. 

The indicator assembly consists of all moving 
parts that provide the means of indication for the 
proper operation of the regulator unit, and is made 
up primarily of three subassemblies ; the bellows and 
body assembly, the shutter assembly and the case 
assembly. 
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Type A-12 Demand Oxygen Regulator 

The A-12 Demand Oxygen Regulator, Pioneer 
type 2850-A1, has been developed for use in high 
altitude flying and automatically delivers the proper 
mixture of air and oxygen to sustain life in the sub¬ 
stratosphere. The regulator consists of the following 
mechanisms : 

A manual valve is provided to shut off the air 
when a flow of pure oxygen is required. This valve 
is operated by the lever on the side of the case and 
is marked “Auto. Mix.” 

A by-pass manually operated emergency valve on 
the oxygen intake permits a steady flow of oxygen 
when desired. 

A pressure reducer controls the oxygen tank pres¬ 
sure to about 40 to 60 pounds per square inch so that 
the action of the demand valve is unaffected by 
changes of the tank pressure. 

A check valve on the air inlet prevents the escape 
of oxygen when exhaling. Caution : Due to the fact 
that there is no oxygen system filler relief valve, 


under no circumstances should the A-12 Demand 
Oxygen Regulator be installed to an oxygen cyl¬ 
inder of greater than 500 pounds per square inch 
capacity. 

The system filler valve is located on the left side 
of the airplane, accessible from outside, between 
.Stations 6.1 and 6.2, and the whole system can be 
filled from outside the airplane by means of this 
intake valve. The valve is in a closed box behind a 
cover plate in the skin, where there is no possibility 
of oil or foreign matter coming in contact with it. 

Two adapters are installed in a stowage bag at¬ 
tached on the inside of the filler valve door. One 
adapter is used for charging the system when using 
British equipment, the other for charging when us¬ 
ing American equipment. 

There is a card giving instructions for filling the 
system and also an instruction card for the adapters. 

The two D-2 cylinders for the top turret are to 
be recharged from the radio operator’s main line, or 
in an emergency from any group. One adapter is in¬ 
stalled on the line between the two cylinders. 


AILERON CONTROL GUIDES MODIFIED 


The aileron guide bolts on Model PBY-5 and 
PBY-5 A airplanes have heretofore been of insuf¬ 
ficient strength to withstand the strain at extreme 
positions of the ailerons. It has been found by Con- 
sair Engineers that if the guide slots are lengthened, 
the shock will be taken up by the stops on the 
cables. The new aileron control cable guide with 
lengthened slot, part Xo. 28C5091, provides ade¬ 


quate travel of the guide bolts to prevent breakage 
under severe strain. 

The parts necessary to accomplish this modifica¬ 
tion will be fabricated and installed in service by 
the customer. 

It must be noted however that the obsolete con¬ 
trol guide on Model PBY-5 A airplanes, Bureau 
.Serial Numbers 08030 to 08123 inclusive has the 
same parts number as the new guide. 


SERVICE NOTE ON TIRES 


Plain and non-skid treads 

Owing to the difference in traction when brakes 
are applied, plain and non-skid treaded tires for land¬ 
ing gear wheels should be used only in like pairs. 
If at any time lack of stock or other emergency 
makes it necessary to use one plain and one non- 
skid casing on the same airplane, replacement of 
one of the casings will be made as soon as possible 
to provide like treads. 

Special Snow and Ice Tread Casings 

Snow and ice tread casings with metal inserts 
have been procured for use in extremely cold cli¬ 
mates. When the metal inserts are worn down to the 


point where the tire is no longer serviceable from 
the standpoint of “digging in” the ice for effective 
use of brakes, the tire will be shipped along with 
other tires for reconditioning in accordance with 
T.O. N T o. 04-5-8. In manufacturing this type tire, 
it is necessary to use exceptionally heavy tread 
stock in order to cushion the inserts and prevent 
carcass breaks. To conserve rubber and get the full 
value from this heavy tread, the manufacturer will 
remove the inserts by cutting them out with a heated 
tool, repair and rebalance the tires and return them 
to the depots for issue in general service along with 
other tires reconditioned in accordance with T.O. 
No. 04-5-8. 
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FLOAT RETRACTING SCREW INSPECTION 


Three failures of the journal on the inboard end 
of the float retracting screw, Part No. 29L126, have 
occurred because of improper machining of the in¬ 
side of the journal. As a result of these failures, 
undelivered airplanes at the factory were inspected 
for unsatisfactory journals and approximately 25 
per cent of the float retracting screw assemblies 
were replaced. 

The exact numbers of unsatisfactory screw as¬ 
semblies installed on the delivered airplanes is not 
known. However, to alleviate possible failure in 
Service and to insure that satisfactory screw assem¬ 
blies are installed, all delivered PB2Y-3 and 
PB2Y-3R airplanes should be inspected from Bureau 
Serial No. 7043 to 7091 inclusive. 

Until such a time that the inspection and replace¬ 
ment procedure can be incorporated in a Service 
Bulletin and made available, it is believed that oper¬ 
ations can be carried out safely if the following pre¬ 
cautions are taken: 

1. Raise and lower the floats at a safe altitude. 
If one float is in a much different position from 
the other float, it will produce a marked jaw¬ 


ing force which can be overcome by using both 
the rudder and throttles. Therefore, if the plane 
has sufficient altitude when the floats are raised 
or lowered, at which time a failure may occur, 
precautionary measures may be taken to insure 
a safe landing. 

2. If one float cannot be lowered as the landing 
approach is being made, the lowering float can 
be raised and the ship landed. After landing, 
the airplane should be rolled over to the in¬ 
operative float side by means of men on the 
wing when the operable float can be lowered 
without difficulty. It should then be rolled over 
on the lowered float side for taxiing. The above 
presumes that the floats retracted satisfactorily 
after the take-off. 

3. If a failure occurs after the take-off, it would 
be apparent that only one float was being 
raised, whereupon it would be lowered and the 
airplane returned to its base. 

All defective screws will be returned to Consoli¬ 
dated Aircraft Corporation upon installation of cor¬ 
rect float screw assemblies. 


ADDITIONAL FIRST AID KITS 


Two additional First Aid Kits are scheduled for 
installation on B-24D airplanes beginning with Ser¬ 
ial Number 42-40218. These are to be stowed, one 
at Station 9.1 on the left hand side of the airplane 
and one at Station 0.2 on the bottom of the Naviga¬ 
tor’s Table. They snap into position on four attach¬ 


ment studs furnished for this purpose. 

These kits are made of canvas and contain the 
regular supply of bandages, disinfectants and other 
materials so essential in emergency first aid treat¬ 
ments. The installation of these kits will be made 
at the Modification Centers. 
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Figure 1 



Figure 2 


INSTALLATION OF CARGO FLOORS 


B-24D, C-87 and PB4Y-1 airplanes Serial Num¬ 
ber 41-24195 and subsequent have had removable 
racks for stowage provided prior to delivery. This 
change is now to be accomplished on the delivered 
airplanes of these models, as directed by the Air 
Service Command. 

The bomb bay structure will be reinforced and the 
cargo floor installed on each side of the aft bomb 
bay. 



Figure 3 


The accompanying photographs show the floor 
installed and its relation to the adjoining parts of 
the ship. Figure 1 shows floor attachment at cat- 
walk, Figure 2 floor attachment at floor beam, 
Figure 3 floor attachment at side longeron, and 
Figure 4 floor attachment at catwalk forward of 
aft bomb rack and attachment to bomb rack. 



Figure 4 


Restricted 


Consolidated Aircraft Corporation 










Field Service Bulletin 


4 


Restricted 





EMERGENCY NOSE WHEEL LOCK 

(INSTALL BEFORE LANDING IF NOSE WHEEL ACCUMULATOR PRESSURE FALLS BELOW 150 LBS.) 


1. REMOVE VALVE CAP ON BOTTOM OF NOSE WHEEL 
ACCUMULATOR AND DEFLATE ACCUMULATOR COM¬ 
PLETELY. 

2. REMOVE SHOULDER BOLTS "A" FROM LOCKING SCREW 
ASSEMBLY "B." 

3. PLACE HEAD OF SCREW ASSEMBLY "C" OVER END OF 
DAMPENER SHAFT "D." 

4. FORCE DAMPENER SHAFT INTO DAMPENER AND IN¬ 
SERT TWO SHOULDER BOLTS "A" INTO BLOCK OF 
SCREW ASSEMBLY. 


5. REPEAT ACCUMULATOR DEFLATION OPERATION 
(PART 1). 

6. REPEAT PARTS 2, 3 AND 4 FOR INSTALLING SCREW 
ASSEMBLY ON OPPOSITE SIDE OF NOSE GEAR. 

7. SCREW HANDLES "E" IN AS FAR AS POSSIBLE. 

8. TIGHTEN WING NUTS "F." 

9. EXTEND NOSE GEAR AND LAND. 

CAUTION: REMOVE LOCKS BEFORE TURNING ON GROUND. 
DO NOT TAXI OVER 5 MPH UNTIL ACCUMULATOR 
PRESSURE HAS BEEN RESTORED. 



Figure 5 
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EMERGENCY NOSE WHEEL LOCK 


Beginning with B-24D airplane Serial Number 
42-40218 and PB4Y-1 Bureau Serial Number 31999 
provision is made for a pair of emergency nose 
wheel locks. The purpose of these locks is to pro¬ 
vide a means of locking the nose wheel in a straight 
forward position and prevent shimmy on landing 
in case the shimmy damper accumulator gauge reg¬ 
isters less than 150 pounds per square inch pressure. 
Figure 5 shows the locks in place and gives in¬ 
structions for their use. 

A stowage bag, Part No. 32F7152, attached to 
the insulation panel, Part No. 32F4110 located on 
the right hand side of the airplane between Stations 


1.1 and 1.2 is provided for the locks when not in use. 

This change will continue to be incorporated on 
B-24D airplanes to Serial Number 42-40568, on 
which the new Houde shimmy damper is scheduled 
to become effective. 

This change will be accomplished in service on 
the following: B-24D Serial Numbers, 40-696 to 

40- 701, 40-2349 to 40-2368, 41-1089 to 41-1142, 

41- 11587 to 41-11938, 41-23640 to 41-24339, arid 

42- 40058 to 42-40217 inclusive. 

PB4Y-1 airplanes to be affected in service will 
be Bureau Serial Numbers 31936 to 31998 inclusive. 


BOMB RACK STATION INDEX 


Due to variations involving increased sizes of 
standard bombs of equal weight, specific informa¬ 
tion as to the weight and type of bombs which may 
be carried at the various stations is required. 

This index is to be installed on the forward side 
of the bulkhead at Station 6.0, and will facilitate the 
loading of bombs. 


This addition will be accomplished on Model 
B-24D, Serial Number 42-40138 and subsequent air¬ 
planes prior to delivery, and in Service as directed 
by the Air Service Command on the following ships : 

40- 696 to 40-701, 40-2349 to 40-2368, 414087 to 

41- 1142, 41-11587 to 41-11938, 41-23640 to 41-24339, 

42- 40058 to 42-40137. 


B-24D ENGINE COVERS 


In line with the winterization program on Model 
B-24 airplanes is the furnishing of snow-tight en¬ 
gine covers, for the protection of the engines against 
the extremely unfavorable weather conditions en¬ 
countered at some bases. 

The cover furnished, is of light fabric closely 
woven, to insure retention of heat. It envelops the 
propeller gear box and has a zipper closure. The 
anchored strap and buckle at the rear of the cover 
is used to insure a snug fit and should be loosened 
before closing the bottom zipper. 

Two snouts, for ground stove attachment, are 
provided on the cover, one for the propeller and 


one for the engine accessory compartment. Both 
snouts have securing tapes. 

The propellers should be set “V” up before in¬ 
stalling the covers. 

The starter release access door has been slightly 
reworked to provide an opening for heat to enter 
the nacelle. 

When not in use the covers are stowed in the 
tail of the airplane at Station 9.0. 

This addition was started in production on air¬ 
plane Serial Number 42-40148 and will continue on 
subsequent B-24 airplanes. 
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ALTERNATE CARBURETOR FILTERED AIR SUPPLY 


Commencing with B-24D, Serial Number 42-40218 
and continuing on subsequent airplanes alternate 
carburetor filtered air supply provisions will be 
made. 

This provision is made possible through a change 
in the ducting system for the supercharger air in¬ 
take. The changes are as follows: See Figure 6. 

(1) The “L” duct section at the top of the super¬ 
charger is replaced with a “T” section. 

(2) A duct incorporating an air filter is mounted 
aft of the “T” section. An intermediate duct section 
joins the filter duct with the “T” section. 


(3) A gate is installed in the supercharger air 
intake duct (forward of the “T’’ duct) which con¬ 
ducts air from the nose cowl scoop. 

During low altitude desert operation the gate may 
be closed leaving only the alternate route by which 
air may be drawn into the supercharger through the 
air filter aft of the supercharger. 

The air filter duct incorporates a hinged flap which 
is held closed by a spring. This flap prevents ram 
air from being lost through the air filter when the 
air for the supercharger is being taken through the 
nose cowl scoop. When air is being drawn by the 
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supercharger through the air filter the flap is held 
open by air pressure. 

In order to prevent accumulation of dust in front 
of the forward ram air shut-off gate while filtered 
air is being used, there are several holes cut in the 
duct immediately forward of the shut-off gate. 
Tubes are connected to these holes and, through 
them, the dust is released into the slip stream. 

The shut-off gates are operated by four controls, 


one for each duct, located on the rear wall of the 
flight deck next to the fuel sight gauge. To operate 
the controls, pull the handles out and turn one-quar¬ 
ter turn to the right to lock them. An operation in¬ 
struction plate is mounted near the controls. 

The filter panels are secured with hinged studs 
and wing nuts, and may be quickly removed for 
cleaning. To clean the filter remove, wash in gaso¬ 
line, and dip in engine oil before reinstallation. 


DEFLECTOR AT EXHAUST OUTLET 


In the past, a quantity of salt water has entered 
the auxiliary power unit exhaust outlet on Models 
PB2Y-3 and PB2Y-3R airplanes with resultant dam¬ 
age to the unit. It has been found necessary to over¬ 
haul this particular unit after only a few hours of 
operation for reasons stated. 

To remedy such resultant damage a deflector, 
Part Xo. 29E3765 has been installed on the hull at 


the Auxiliary Power Unit exhaust outlet. 

A service bulletin is being compiled to cover in¬ 
stallation instructions on PB2Y-3 and PB2Y-3R air¬ 
planes of Contract 78903, Bureau Serial Numbers 
7043 to 7076 inclusive. PB2Y-3 and PB2Y-3R air¬ 
planes of Bureau Serial Number 7077 and subsequent 
will have this modification incorporated prior to 
delivery. 


SNUBBING POST GASKET 



On PB2Y-3 and PB2Y-3R airplanes, trouble has 
been encountered with water entering the hull 
around the snubbing post at bulkhead Number 6, 
port and starboard. In order to prevent this, gaskets 
have been installed inboard of the snubbing post 
head as shown in Figure 7. These gaskets, part 
number 29B3830, are fabricated of 1/16 neoprene 
sheet. 

This change will be accomplished on PB2Y-3 air¬ 
planes Bureau Serial Number 7102 and subsequent, 
and on PB2Y-3R airplanes Bureau Serial Number 
7077 and subsequent, prior to delivery. 

This change is to be accomplished in Service by 
the Customer's Service Personnel on the following 
airplanes: PB2Y-3 Bureau Serial Numbers 7043, 
7044, 7045 and 7050 to 7076 inclusive and PB2Y-3R 
airplanes Bureau Serial Numbers 7046 to 7049 in¬ 
clusive. 


Figure 7 
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TYPE C-3 ELECTRICAL OUTLETS REPLACED 


Due to the unsatisfactory reports on the Type C-3 
electrical outlets, on PBY-5 and PBY-5A air¬ 
planes, they are being replaced with a new type, 
NAF1077-13. Heavier wire and fuses to provide 
increased load capacity are also being installed. 

The new type NAF1077-13 receptacles will be in¬ 
stalled at the following locations: 

One on the main distribution panel. 

One on the bomber’s switch panel. 

One on the pilot’s switch panel. 

One on the switch box, located on the forward 
face of bulkhead number 4. 

One on the switch box, located on the aft face, 
port side of bulkhead number 7. 

Two on the switch box located on the forward 
face, port side of bulkhead number 6. 

One on each of the engine terminal junction boxes 
located on the leading edge of the wing center sec¬ 
tion, port and starboard. 


The present wires will be replaced with number 
12 gauge; wire numbers will remain the same. 

Xote: Old wiring may be used as pull through 
for new wiring passing through conduit and junc¬ 
tion boxes. 

On the main distribution panel the present 10 
ampere fuses for the bomber’s and pilot’s outlets, 
the living compartment and rear gun outlets and 
the tunnel gun outlets will be replaced with 30 am¬ 
pere fuses. The 20 ampere fuse of the “Mech’s Out¬ 
let” will be replaced with a 30 ampere fuse. The fuse 
identification strip on the inside of cover will be 
changed to show 30 ampere fuses for each of the 
above replacements. 

This change will be accomplished on PBY-5 air¬ 
planes Bureau Serial Number 08274 and subsequent 
prior to delivery. 


HEAT DEFLECTOR 
FOR AUXILIARY POWER UNIT 


The auxiliary power unit located on the port side 
of PBY-5 A airplanes between bulkhead 4.0 and belt- 
frame 4-2 has a heat deflector No. 28F4094 added 
over the exhaust tubing to prevent vapor locking 
of the fuel' lines. 


Model PBY-5 A airplanes Bureau Serial Numbers 
08030 to 08112 inclusive, will be modified in service 
to meet this change. No airplanes will be modified 
at the factory prior to delivery since all subject air¬ 
planes have been delivered. 
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Figure 1 


UPLOCK SPRING ON 
MAIN LANDING GEAR 

Ill the interest of safety and to insure a more 
positive operation of the uplock of the main landing- 
gear two springs are now being used instead of the 
single spring previously used. 

Figure 1 shows the two springs attached parallel 
on bolts run through the holes in the brackets where 
the ends of the former single spring connected. 

This addition began with B-24D airplane Serial 
Number 42-40385 and will continue to be incorpo¬ 
rated on B-24D airplanes in production. This change 
will be applicable to B-24E airplanes as soon as 
possible. 



Figure 2 


FIELD SERVICE 
REFUELING EQUIPMENT 

In order to facilitate refueling of airplanes through 
fuel transfer system, ground refueling equipment 
has been installed on B-24D airplanes. 

This equipment consists of a reel assembly, part 
number 32F6919, and twenty (20) feet of CAC FIOS- 
110 rubber hose, with a connection at one end for 
attachment to fuel drum and a straight steel pipe 
nozzle on the other. 

Figure 2 shows the reel and hose stowed on 
the floor aft of the wing center section forward of 
station 6.0 where it is held in place by three straps 
attached to the floor. A refueling instruction plate is 
installed on the panel of the fuel transfer unit. 

This addition started with B-24D airplane serial 
number 42-40393 and will continue to be installed 
on B-24D airplanes, prior to delivery. This change 
will be applicable to B-24E airplanes in production 
as soon as possble. 
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CURRENT IN AMPERES 


Figure 3 


FUNCTION OF THE CURRENT LIMITER 



The limiter is basically a copper link of carefully 
predetermined section, to provide a fusible portion 
which will protect aircraft electrical power circuits 
against the spread of faults caused by short circuits. 
Unlike an ordinary fuse, it will not clear on ordinary 
overloads, but will carry double its nominal rating 
indefinitely. However, when excessive currents in the 
order of four or five times rated current are en¬ 
countered, the limiter will clear promptly. 

Limiters are particularly useful for protection 
against generator faults. They are usually installed 
in series with the reverse current relay. In case the 
reverse current relay contacts stick and the device 
does not open and clear the circuit, the limiter will 
clear the circuit, thereby preventing the start of 
dangerous fires. 


The time-current characteristics of the limiter as 
shown in the curves, Figure 3, are especially valu¬ 
able in protecting electrical circuits in multi-engined 
aircraft. These circuits, fed by two or more gen¬ 
erators or current sources, may have a fault so lo¬ 
cated as to be fed by more than one current source. 
In such an event, unless the circuit is sectionalized 
by a limiter or equivalent device, the fault may con¬ 
tinue to spread even though the current source ad¬ 
jacent to the fault is cut out. Other current sources 
will perpetuate the fault, and, under certain circum¬ 
stances, the entire electrical system can be irrepar¬ 
ably damaged. 

It should be clearly understood that the limiter 
does not limit the amount of current that passes 
through the circuit, but only limits the duration of 
the overload current. 
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Figure 4 



COLOR CODING 
ON 

INSTRUMENT PANEL 


Jn order that certain of the instruments on the 
pilots' instrument panel and pilots’ pedestal might 
be more quickly and easily identified, color stripes 
and masses have been applied on B-24D airplanes. 

On the instrument panel, white outlines identify 
the manifold pressure indicators and the RPM indi¬ 
cators, and red outlines indicate the fuel pressure 
gauges, the oil pressure gauges and oil temperature 
indicators are outlined in yellow, as shown in Figure 
4. On the pedestal, the four throttle lever knobs 
have been painted green with white lettering, the 
parking brake nameplate is also green with white 
lettering, and the “To Lock Controls’’ nameplate is 
red, with white lettering, see Figure 5. The red of 
the Bomb Pull and the Emergency Bomb Pull is 
not of this addition but has been used for some time. 

This new “Color Coding” was started in produc¬ 
tion on B-24 D airplanes Serial Number 42-40483, 
and will continue on subsequent airplanes of this 
model. 


Figure 5 
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Figure 6 


FOOT FIRING MECHANISM 


In order to facilitate instantaneous firing of the 
tail guns in the event that it becomes necessary to 
manually operate the tail turret clue to failure of 
the electrical power or the hydraulic system, a foot 
firing mechanism and hand charging equipment 
will be located in the tail turret of the B-24 series 
airplanes. See Figure 6. 

The object of these installations is to provide the 
tail gunner with an emergency method of operat¬ 
ing the guns when electrical and hydraulic power is 
cut off. 

The tail turret provided with these items can be 
a completely mechanically operating turret. The 
turret can be turned in azimuth and guns elevated by 
hand cranks. The sighting can be accomplished by 
a ring and bead s'ght. The guns can be charged and 
fired manually. 


The hand charging equipment is operated by 
pulling the charging handle located on the inboard 
side of each disc, all the way back and letting go. 
The guns are fired by stepping on the pedal of the 
foot-firing mechanism with either or both feet. 

These changes are scheduled for B-24D produc¬ 
tion airplanes. The foot-firing mechanism provision 
has been scheduled for B-24D and PB4Y-1 airplanes 
beginning with AAF Serial Number 42-40364 and 
is to continue on subsequent production airplanes. 
The hand charging equipment has been scheduled 
for B-24D and PB4Y-1 airplanes beginning with 
AAF Serial Number 42-40483 and is to continue on 
subsequent production airplanes. 

Turrets on all delivered airplanes are to have the 
foot-firing mechanism installed in accordance with 
T.O. 11-45D-2 dated February 10, 1943. 
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Figure 7 


EMERGENCY NOSE LANDING GEAR 
LOWERING INSTRUCTIONS 


1. PLACE LANDING GEAR LEVER IN DOWN POSITION. 

2. REMOVE CURTAINS BY PULLING OUT PINS IN TOP 
OF THE TWO AFT CURTAIN CABLES, UNFASTENING 
CURTAIN FROM FLOOR BEAMS AND PULLING OUT 
PINS IN TOP OF TWO FORWARD CURTAIN CABLES. 

3. REMOVE LATCH LINKAGE RELEASE PIN AT "A" BY 
PUSHING IN AGAINST SPRING, REVOLVING LOCKING 
TAB TO LINE UP WITH PIN AND PULLING OUT. (RE¬ 
INSERT IN DISCONNECTED LINK TO AVOID LOSING 
PIN.) 

4. PRY OPEN LATCH AT "B" WITH FINGERS OR SCREW¬ 
DRIVER (LATCH SHOWN DISENGAGED). 


5. SIT UNDER FLIGHT DECK AS SHOWN. PLACE RIGHT 
FOOT ON SHIMMY DAMPER COLLAR AT "C" AND 
PLACE BOTH HANDS UNDER TOP OF OLEO STRUT AT 

"D." 

6. PUSH WITH RIGHT FOOT AT "C" AND LIFT WITH 
BOTH HANDS AT "D" TO EXTEND NOSE GEAR. 

7. AFTER NOSE GEAR IS IN DOWN POSITION PUSH UP 
ON DRAG STRUT AT "E" AND PRESS LATCH "B" INTO 
THE GEAR LOCKED POSITION. 

NOTE: ACTUATING JACK MUST BE FULLY EXTENDED 
HYDRAULICALLY AND LATCH LINK RECONNECTED 
AT "A" WITH RELEASE PIN BEFORE NOSE GEAR RE¬ 
TRACTION IS ATTEMPTED. 
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EMERGENCY LOWERING OF NOSE 
LANDING GEAR 


Due to the fact that the emergency cable system 
of lowering the nose landing gear was not fool¬ 
proof and was subject to maladjustment and also 
because it involved serious production problems, it 
has been removed and a new manually operated 
emergency system has been substituted. 

The former system consisted of a cable which was 
operated by a crank and gear box, mounted on the 
front spar arid connected to a lever mounted on the 
left upper aft nose gear hinge fitting. By turning 
the crank the cable forced the lever to rotate and 
the lever in turn tripped a dump valve which al¬ 
lowed the hydraulic fluid in the actuating jack to 
flow freely back into the system and reduce the 
resistance to the movement of the jack. The lever 
would then force the gear over the critical load 
center position, whereupon the nose gear would 



Figure 8 


fall into the down position of its own weight. While 
the lever was moving the gear it simultaneously 
tripped a locking pin attached to the drag strut 
which engaged in a hole in the locking link pivot 
shaft so that the gear would lock automatically in 
the down position. 

The landing gear emergency lowering system, 
applicable to nose landing gear, including cables, 
levers, dump valve and trip lock has been removed. 
In its place a system for extending the nose gear 
by hand has been installed. 

When necessary to lower the gear in an emergency 
with the new system the pilot places the landing 
gear lever in the “gear down” position, a member 
of the crew goes forward to a position just aft of 
the gear and pulls down the curtain surrounding the 
nose gear. He then seats himself behind the gear, 
pulls a latch release pin, see Figure 8, out of the 
latch linkage and pushes the gear with his hands 
and one foot, up and over the load center position. 
The nose gear then falls into the extended position 
of its own weight and locks automatically. 

The lock should be visually checked to make sure 
the latch is engaged. 

Before operating the nose gear in an emergency 
the crew member should consult and thoroughly 
digest the instructions located below the main land¬ 
ing gear emergency gear box on the front spar, and 
the instructions hanging from the radio operator’s 
floor, aft and to the left of the nose gear and shown 
in Figure 7. 

This change was first incorporated on B-24D air¬ 
plane Serial Number 42-40393 and will continue on 
subsequent B-24D airplanes prior to delivery. This 
change will be applicable to B-24 E airplanes in pro¬ 
duction as soon as possible. 


TUNNEL GUNNER'S 
SCANNING WINDOW CURTAINS 


Starting with production airplane B-24D Serial 
Number 42-40483 and continuing on subsequent 
B-24D and PB4Y-1 airplanes prior to delivery, 
blackout curtains are being provided for the tun¬ 
nel gunner’s scanning windows. This change is to 
be accomplished also on delivered airplanes. 

One curtain, part number 32F3257-29 is for the 
window between station 7.4 and station 7.5, and one, 
part number 32F3257-30 between stations 7.5 and 7.6. 


These curtains are made of soft fabric and are 
held in place over the windows by grommets which 
fit over fastener studs set in the window frames. 
When not needed they are unfastened at the top 
and sides and left hanging down from the bottom of 
the window frame. When taken completely off the 
windows they are rolled up and stowed with other 
curtains at station 6.4 on the left hand side of the 
ship above the tool kits. 
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ALPHABETICAL INDEX —FIELD SERVICE BULLETIN 

Volume 1, Numbers 1 Through 6 

Vol. No. Page 

Baffles, New Engine. 1 1 6 

Bomb Rack, Station Index, Installed. 1 6 5 

Bore Sighting, Instructions for. 1 4 6 

Brake Shoe, Assembly, Service Note on. 1 3 3 

Carburetor, Alternate Filtered Air Supply . 1 6 6-7 

Cold Weather Starting, Propane Priming Aid in. 1 1 7 

Control Guides, Aileron, Modified. 1 5 8 

Covers, Engine B-24D. 16 5 

Curtains, Blackout on PBY-5’s and 5A’s. 1 5 3 

Deflector, Exhaust Outlet, Installed. 1 6 7 

Deflector, Heat, for Auxiliary Power Unit. 1 6 8 

Deflector, Inside Nose Cowl Ring. 1 1 8 

Deflector, Water, Installation of. 1 3 3 

Fire Extingu shers, Bombardier’s, Installed . 1 4 8 

First Aid Kits, Installation of Additional. 1 6 2 

Floors, Cargo, Installation of. 1 6 3 

Fuel System, Instruct ons for. 1 1 4-6 

Fuel System, Safety Note on. 1 3 2 

Fuse Box, Locations on B-24D. .. 1 5 3 

Generator, Voltage, NEA-2 Replaced by NEA-3. 1 2 7 

Gun, Nose, Installation of. 1 1 7 

Heaters, Stewart-Warner, Correct Operation of . 1 3 4-8 

Heaters, Stewart-Warner, Installation of . 1 1 2 

Indicator, Temperature, Free Air. 118 

Lights, Switch Guard on. 1 4 7 

Nose Wheel, Emergency Lock, Instructions for. 1 6 4-5 

Nose Wheel, New Scissors on. 1 4 5 

Outlets, Electrical, Replaced . 1 6 8 

Oxygen, Demand Flow System. 1 5 6-8 

Pistol, S'gnal, M-8 Pyrotechnic Installed. 14 4 

Power Plant, Auxiliary, Installed. 1 2 2 

Proportional Bank Adapter Installed. 1 2 4-6 

Seat and Desk, Radar Operator’s, Installation of . 1 2 3 

Screw, Float Retracting, Inspection of. 1 6 • 2 

Shelves, Installation of. 1 2 8 

Shutters, Oil Cooler, Installed. 1 4 7 

Snubbing Posts, Gaskets Installed. 1 6 7 

Snubbing Posts, Watertight Seals, Installed . 1 3 2 

Spring, Return, Turbo Waste Gate. 1 3 8 

Tires, Service Note on. 1 5 8 

Ventilator, Radio Operator’s. 1 5 2 

Washer, Hycar, Ma n Fuel Shut-Off Valve. 1 5 2 

Windows, Blisters, Pilot’s and Co-Pilot’s. 1 1 8 

Windshield, Anti-Icing, Pilot and Co-Pilot . 1 4 8 

Windshield Wiper, Bombardier’s . 1 4 2-3 

Windshield Wipers, Pilot and Co-Pilot. 1 5 4-5 

Wire, Broken, Chart for. 1 1 3 
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HOUDAILLE SHIMMY DAMPER ON B-24D 


The Aircraft Accessories Corporation Shimmy 
Damper on the nose wheel of the B-24D airplanes 
has been replaced by the Houdaille shimmy damper, 
beginning with airplane Serial Number 42-40568 and 
will continue on subsequent airplanes of this model 
in production. 

The Aircraft Accessories Corporation Shimmy 
Damper consists of two single acting hydraulic 
rams mounted on a bracket to the rear of the lower 
end of the oleo shock strut. The ends of the piston 
rods are connected to the slotted scissor collar of 
the nose wheel mechanism in such a manner that 
turning the nose wheel from side to side of the 
center line, will depress the piston in either one of 
the two dampers, depending on which side is brought 
into use. The fluid end of the cylinder is connected 
by means of a flexible hose to an accumulator which 
serves both dampers. The system is filled with 
hydraulic fluid, Specification Number AN-VV-O- 
366xA. The accumulator is charged to from 200 to 
250 p.s.i. In operation, as the piston of either damper 


is compressed, fluid is forced through a metered 
orifice into the accumulator against the charged 
pressure in the air chamber below the diaphragm. 
The metered orifice in the shimmy damper discharge 
prevents rapid movement of the piston on compres¬ 
sion, thus damping out any tendency to shimmy. 

The Houdaille shimmy damper as shown in Figure 
2, which is now being installed, is not of the accu¬ 
mulator type, but is a self-contained unit and much 
less susceptible to maladjustment and disorder. A 
new scissor collar, (1) Figure 2, replaces the slotted 
collar on the former installation. A link (3) con¬ 
nects an arm on the collar (2) to another arm (4) 
attached to the serrated extension of the damper 
shaft at the lower end of the damper (5). 

Any motion of the wheel is transmitted through 
the scissors, scissor collar and linkage, to the damper 
shaft. On the damper shaft are attached two vanes 
which, with two stationary vanes attached to the 
damper body, form four chambers within the dam¬ 
per, see Figure 1. Movement of the damper shaft 


Consolidated Vultee Aircraft Corporation 


Restricted 






















































































Restricted 


3 


Field Service Bulletin 






tends to force fluid from one pair of chambers into 
the other pair through an adjustable orifice. The 
passage of the fluid through this small orifice re¬ 
stricts rapid movement of the shaft and consequently 
prevents the wheel from shimmying. 

Houdaille Fluid Number L-1404, not Standard 
Hydraulic Fluid, is used and is supplied to the 
damper chambers from a replenishing chamber, or 
reservoir, on top of the damper by means of a spring 
loaded piston. The amount of reserve fluid may be 
checked by the height of the fluid indicator pro¬ 
truding through the top of the replenishing cham¬ 
ber, as explained in the Service Manual, B-24D Air¬ 
plane General, and shown on the instruction plate, 
attached to the body of the damper. 

The orifice is connected to a thermostatic control 
in such a way that a low temperature will cause the 
orifice to open enough to compensate for the high 
viscosity of the fluid. The opposite action occurs 
when the temperature rises. The orifice may be man¬ 
ually adjusted at the bottom of the damper but since 
this operation is performed at the factory it should 
not be done except in an emergency or in case of 
a misadjlisted damper. 

In case of shimmy or vibration of the wheel when 
this new damper is used, all bolted joints of the 
scissors and linkage should be checked for looseness 
and the tire and wheel assembly should be checked 
for out-of-balance. For proper results all bolted 
joints have to be kept tight and free from lost motion. 

Stops on the scissor collar prevent the rotation 



Figure 2 


of the wheel more than 45° in each direction in 
steering. 

Instructions for servicing this new unit can be 
found in Service Manual, B-24D Airplane General, 
pages 249 and 250 and on the Instruction Plate. 
Normally if the unit is functioning properly the fluid 
reserve only, need be checked at every twenty-five 
hour inspection. 


TAIL BUMPER GEAR CLIP 



Figure 3 


Beginning with B-24D airplane Serial Number 
42-40393 and continuing on subsequent B-24D air¬ 
planes, a clip has been added to the tail bumper 
assembly to insure the skid remaining in the cor¬ 
rect extended position in case of the failure of the 
hydraulic jack to function properly. 

In some cases leakage of the hydraulic system 
has caused the tail skid to droop to such an extent 
that when it came in contact with the ground, with 
the force exerted in landing, it has completely 
folded up. 

The new clip, part number 32L411 shown in 
Figure 3 is made of spring steel and is attached to 
the tail bumper support forging. The bolt which 
attaches the actuating lever arm to the shock strut 
has been lengthened and a spacer added. The clip 
closes on this bolt and holds the tail skid in its 
proper extended position. 

This change will be applicable also to B-24E air¬ 
planes in production as soon as possible. 
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Figure 4 


REPAIR INSTRUCTIONS 
FOR PLEXIGLAS 


The Plexiglas Repair Kit, Figure 4, consists of the 
following: 

8 Plexiglas patches 4" square. 

2 Hypodermic needle syringes—5 cc. volume. 

4 Hypodermic needles—Xo. 19 size. 

2 6" lengths of J /$" rod. 

1 Drill bit J /s" size. 

Pint N-173 cement in two one-fourth pint vac¬ 
uum cap bottles. 

1 Pair side cutters. 

To Repair a Bullet Hole in a Turret: 

1. Surface around lip of bullet hole in turret is 
cleaned of grease and foreign matter. (If pos- 
siple, 30% dilute Methyl-alcohol or soap solu¬ 
tion should be used as cleaner, followed by a 
water rinse.) 

2. A patch 1" larger than hole is cut and formed 
to the approximate contour of area to be re¬ 
paired. Pre-formed patches are sometimes car¬ 
ried. Boiling water will soften patches for form¬ 
ing. 


Patch is placed over bullet hole and hypoder¬ 
mic needle containing cement is inserted in 
lip of patch injecting the liquid cement into 
it as illustrated in Figure 5; thus capillary 
attraction causes the contacting surfaces of 
the glass to adhere to each other. 

3. After patch is sealed completely with cement 
it is held in place by hand for three minutes, 
Figure 6, then turret is ready for service. 

Jf a neat job is desired from a patching opera¬ 
tion of this nature a buffing wheel and com¬ 
pound can be utilized to restore high polish of 
glass that has been roughly cut and used to 
repair hole. 

To Repair Strain Tension Cracks in Framework: 

These cracks are usually caused by a strain or stress 
created in the framework by an outside blow or 
twist in the complete turret assembly. Such cracks 
are stopped primarily by drilling a )/%" hole, Figure 
7, with an electric drill or with a manual, egg-beater 
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type drill, thereby stopping further advance of 
cracks. Surface surounding crack is then cleaned 
of all grease and foreign matter which might become 
lodged in the cracks when the cement, N-173, is in¬ 
jected. Hypodermic needle, Figure 8, is then placed 
at the beginning of crack and following through the 
length of the crack the cement penetrates the lip 
and seals the two surfaces rigidly. Figures 9 and 10 
illustrate the procedure in completing this operation. 
If the lips of the crack do not completely fit them¬ 
selves due to an outside strain it is necessary to 
apply a patch as noted in paragraph 2 above. 

When a patch is made it should extend y. 2 " on 
each side of crack and follow the same break curva¬ 
ture as the crack path. The patch is placed over the 


crack and the cement injected under it with a hypo¬ 
dermic needle, as shown in Figure 11. 

NOTE: Strain points in framework or gusset 
structures should be relieved as soon as practical. 

The Utilities of N-173 Cement in High Production 
Process: 

N-173 can be used in a similar manner as when 
used to repair cracks. Operating under more ideal 
conditions various equipment and cleaning processes 
can be used that would not be available in field re¬ 
pairs. 

Production cementing consists of cementing var¬ 
ious surfaces, reinforcements, or additions. Here the 
cement is applied with needle and syringe, surfaces 


Figure 5 
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Figure 9 



Figure 6 


Figures 7 and 8 




are cleaned with Methyl-alcohol solution 30% dilute. 
All surfaces are bare and are not masked in areas 
where cement may overflow. This is revolutionary 
to the fundamental cementing principles utilized in 
the past where masking of surfaces adjacent to ce¬ 
mented area was necessary, thereby entailing con¬ 
siderable man hours for masking and unmasking 
surfaces. 

CAUTION: X-173 cement should be washed off 
immediately with soap solution or Methyl-alcohol 
as cement is an irritant to the skin. 




Figures 10 and 11 
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DOUBLE CAPACITY 
HYDROMATIC 
PROPELLER GOVERNOR 



Figure 12 


In order to meet the requirements for a higher 
rate of pitch change for propeller installations, such 
as the one now used on B-24D airplanes, a governor 
of increased output was designed. This governor has 
a nominal capacity of 16 qts. per minute at 1750 
r.p.m. against a back pressure of 150 p.s.i. as com¬ 
pared with the 8 qts. capacity of the “Standard” 
governor under the same conditions, see Figure 12. 
This Hamilton Standard governor was first installed 
on B-24D airplane Serial Number 41-24179. 

Although the general operating principles remain 
unchanged, the body and base assemblies have been 
redesigned to incorporate the higher capacity booster 
pump. The head assembly is the same as is used 
on other Hyclromatic governor models and the 
mounting and drive of the base is so arranged that 
the governor fits the AN standard engine drive pad. 
The high pressure feathering fitting and transfer 
valve assembly is incorporated in the body rather 
than in the base and the pressure relief system has 
been modified. 

Inasmuch as the design and construction of the 
“Double Capacity” governor is comparable to con¬ 
stant speed controls in general use, no maintenance 
or operating difficulties should be experienced by 
operators familiar with installation and overhaul of 
other model governors. 

Pressure Relief System 

Basic Models Nos. 2G8- 2G10- 2H8- 2H10- 

3G8- 3G10- 3H8- 3H10- 
4G8- 4G10- 4H8- 4H10- 

This reference is intended to provide a general 
outline of the pressure relief system as used in dou¬ 
ble capacity Hydromatic type governors. 

The capacity of the governor pump is nominally 


16 qts. per minute and the spring loaded valves are 
designed to handle this high capacity with no deliv¬ 
ery to the propeller at a low power input. It will 
be noted, by referring to the schematic layout, Fig¬ 
ure 13, that the booster pump output is delivered 
into the chamber surrounding the pilot valve. When 
the pilot valve is in the “overspeed” position “B,” 
the output of the pump is delivered to the propeller 
and also against the relief valve. Oil is also deliv¬ 
ered from the pilot valve to the spring side of the 
relief valve. In this case the pressure on either side 
of the relief valve is approximately equal and the 
spring force behind the relief valve, equivalent to 
about 50 p.s.i., holds the relief valve closed. 

If during overspeed correction, the propeller pis¬ 
ton should reach the end of its travel as established 
by the location of the high blade angle stop, the 
pressure in the propeller line would increase. This 
increase in pressure would also be effective against 
the high pressure relief valve and, when sufficient, 
would cause it to open into the engine pressure line. 
It will be noted that the passage from the pilot valve 
to the spring side of the relief valve is small caus¬ 
ing a pressure drop of approximately 50 p.s.i. at a 
flow of approximately 2 l / 2 qts. per minute through 
this passage. This produces a pressure differential 
across the relief valve sufficient to cause it to open 
and by-pass the remaining booster pump output 
into the engine pressure system. 

When the pilot valve drops so that oil pressure 
is not being delivered to the propeller line, there is 
no pressure on the spring side of the relief valve. 
The valve then by-passes the full pump capacity 
at a pressure of approximately 50 p.s.i. This calls 
for very low power input to the governor drive 
during “underspeed” operation including feathering 
and unfeathering, “A” and “D.” 

The “onspeed” power input will be a function of 
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the oil pressure required to maintain constant speed. 
The average power input will be somewhat less 
than that required during “overspeed” operation. 

The only pressure adjustment on this system is 
the high pressure relief (dump) valve. The adjust¬ 
ing screw is found in the governor base at the part¬ 
ing line between the base and the engine pad. A 
pressure gauge should be installed in the governor 
output line and the high pressure relief valve screw 
so adjusted that the maximum differential between 


governor and engine pressure is 330 to 350 p.s.i. 

The fit between the threads of the adjusting screw 
and those in the base is intended to prevent change 
in adjustment. Any leakage past the threads of this 
screw is stopped by the gasket between the base 
and the engine pad. It may be advisable to use a 
semi-setting gasket cement such as “Titeseal Heavy 
Grade” (manufactured by the Radiator Specialty 
Company, Charlotte, North Carolina) or sealing wax 
to lock the adjusting screw. 



HIGH 

|PRESSURE 
RELIEF 
"VALVE 


UNDERSPEED- OIL DRAINS FROM PROPELLER 
TO DECREASE PITCH 


OVERSPEED- HIGH PRESSURE OIL ENTERS PROPELLER 
TO INCREASE PITCH 



ON SPEED—PILOT VALVE CLOSES PROPELLER 
LINE TO MAINTAIN PITCH 


IN AND OUT OF FEATHER POSITION— OIL FROM 
AUXILIARY SOURCE DIRECT TO PROPELLER 


Figure 13 
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GENERAL RAMEY PRAISES B-24's 


The following quotation is taken from a letter 
written to Brigadier General E. L. Eubank, U.S.A., 
by General Howard Ramey, Commanding General 
of the Bomber Command in Australia. 

“We are sinking ships, shooting down Zekes, or 
getting shot up ourselves. One of the main reasons 
for this letter is to boost the B-24 type airplane. 
Our B-24’s have been taking considerable punish¬ 
ment recently. One flight of five were jumped by 
twenty-five Zekes. They shot down twelve and sent 
six away smoking. All of our B-24’s returned home, 
every one of which had numerous bullet holes in 
them. They also had engines shot out and the wings 


were pretty badly scorched from the fires caused by 
these engines. The following day we had two B-24’s 
jumped by a large formation of Zekes. One of the 
planes had both engines shot out on one side and 
his flaps knocked loose so that they were all the 
way down, part of the rudder shot off and two 
explosive shells in the tail of the plane. Despite these 
difficulties he was able to fly the plane home, a dis¬ 
tance of approximately 500 miles. The other plane 
covered him and fought off the Zekes for an hour 
and fifteen minutes for which the boy deserves a 
lot of credit/’ 


RELOCATION OF ENGINE THERMOCOUPLE BLOCK 

ON PB2Y's 


The leads on the engine thermocouple block, 
located on the forward face of the firewall, 29P3014, 
have been breaking because of insufficient slack. 
To give these leads the necessary slack, the thermo¬ 
couple block is being rotated 180° and moved ap¬ 
proximately four inches inboard. This new position 
will bring the leads into the top and eliminate 
further possibility of such breakage on any of the 
four engines. 

A service bulletin is being prepared to permit 


accomplishment of this change in Service by the 
Customer’s Service Personnel on Model PB2Y-3 
airplanes of Contract 78903, Bureau Serial Numbers 
7043 to 7045 inclusive and 7050 to 7076 inclusive, 
and PB2Y-3R airplanes of contract 78903, Bureau 
Serial Numbers 7046 to 7049 inclusive and 7077 to 
7082 inclusive. The change will be incorporated in 
production by Consolidated Vultee Aircraft Corpora¬ 
tion on Model PB2Y-3 and PB2Y-3R airplanes, 
Bureau Serial Number 7083 and subsequent. 
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STATION 0.1 BLACKOUT CURTAIN 


Starting with production airplane B-24D Serial 
Number 42-40568 and continuing on subsequent 
B-24D and PB4Y-1 airplanes prior to delivery, a 
blackout curtain, Part Number 32F3257-7 is pro¬ 
vided at station 0.1 of the navigator's compartment. 
This is used to shut out light from the navigator's 
compartment forward, and to isolate the navigator 
from the gunner. 

This curtain is made of heavy black material and 
each one is especially fitted to the airplane on which 


it will be used. Provisions are made to take care of 
adjustment of the curtain around equipment located 
at Station 0.1 which might otherwise interfere with 
the fitting in of a curtain at that location. Figure 1 
shows the curtain in place, as seen when looking 
forward, inset when looking aft. 

No stowage is provided for this curtain as it is 
never taken down completely. It is left fastened at 
the top, rolled up out of the way and secured by 
two clips provided for this purpose. 
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Figure 2 


MODIFICATION OF AIR INTAKE DUCT 


To reduce the possibility of damage to the turbo¬ 
supercharger impellers due to the Dzus fasteners 
disengaging from the air intake duct, the two fast¬ 
eners which fasten the scoop to the ring cowling 
have been removed from B-24D, PB4Y-1 and C-87 
airplanes. Repeated reports had been made of the 
fasteners separating and falling into the turbosuper¬ 
charger impellers causing damage to the impellers. 
This deletion will not affect the stability of the 
assembly and should afford permanent relief from 
the difficulty noted. 

This change became effective with production 
airplane Serial Number 42-40408 and will continue 
on subsequent B-24D, PB4Y-1 and C-87 airplanes. 

A further modification of the Air Intake Duct 
which began with B-24D airplane Serial Number 
42-40613 was the installation of a half screen, Part 
Number 32P1599, in the supercharger air inlet duct. 
This was prompted by the necessity for a device 


to eliminate possible damage to the supercharger 
through contact with foreign objects, such as 
mechanic’s tools which could enter through the air 
ducts. 

The Air Service Command was doubtful about 
covering one-half of the area of the inlet duct, due 
to the restriction which would be imposed under 
severe icing conditions. However, a flight test was 
conducted with a solid baffle, intended to emulate 
a completely iced screen, installed to cover the lower 
half of the air intake duct. The test indicated that 
this restriction had apparently no effect on mani¬ 
fold pressure or supercharger efficiency. 

The additional screen is to be mounted in the 
right hand air intake duct on each engine, just 
forward of the cooler duct take-off, as shown in 
Figure 2. The screen is mounted so as to cover the 
lower half of the duct. A six mesh screen is used, 
that is, six openings per lineal inch. 
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Figure 3 


GUARDS ON PROPELLER REVERSE SWITCHES 


The Bureau of Aeronautics has deemed it neces¬ 
sary to install a switch guard on each of the pro¬ 
peller reverse return switches to prevent inadver¬ 
tent operation thereof. To comply with this request, 
a switch guard, 28E3013, is being installed on 
each reverse return switch with new nameplates, 
29E3234-29F and 29E3234-30F which replace the old 
nameplates, NNE-018-63F and NNE-018-64F, see 
Figure 3. 


Accomplishment of this change will be made in 
Service by Customer's Service Personnel on Model 
PB2Y-3 airplanes, Bureau Serial Numbers 7043 to 
7045 inclusive and 7050 to 7076 inclusive, and 
PB2Y-3 airplanes, Bureau Serial Numbers 7046 to 
7049 inclusive and 7077 to 7088 inclusive. PB2Y-3 
and PB2Y-3R airplanes, Bureau Serial Numbers 
7089 and subsequent will have this change incor¬ 
porated thereon prior to delivery. 


RE-ROUTING OF OIL LINES 


Reports from Field Service Representatives state 
repeated failures of “TEE” fitting at engine in super¬ 
charger oil system. As a result corrective measures 
were taken, in the form of a flexible tube which has 
been placed between the tee and the engine and 
supports which have been provided for the tee in 


order that engine vibration be isolated. 

This improvement was first installed on B-24D 
airplane Serial Number 42-40568 and will continue 
on airplanes of this model prior to delivery. B-24E 
airplanes in production will be affected by this 
change as soon as possible. 
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AROMATIC FUELS 


The following information is submitted in the hope 
of clarifying current discussions on aromatic fuels. 
Considerable misunderstanding has existed and we 
hope that this information, in conjunction with exist¬ 
ing Tech. Orders, will help the picture. 

Discussing “Aromatics” in gasoline is something 
like yelling “Fire!”; it’s a good idea to first decide 
whether it’s a bonfire or a four alarm affair, because 
there are weak aromatic fuels and strong aromatic 
fuels. The presence of aromatic contents below 10% 
has practically no effect on aircraft fuel systems; 
higher contents up to 40% may have an effect if the 
system isn’t designed for use with such fuels. 

“Aromatic” is a name given to a particular type 
of hydrocarbons. The most common aromatic hydro¬ 
carbons appearing in aircraft fuels are Benzene, 
Xylene, Toluene, and specialized derivatives of these 
three. These compounds appear naturally in certain 
“foreign” gasolines. They have a beneficial effect 
on the control of detonation under rich mixture 
operating conditions. For this purpose “aromatics” 
are being added to certain gasolines produced in the 
United States. Here’s the dope: 

During the past years the fuel specification, in 
calling for anti-knock cjuality of the fuel (commonly 
known as its “octane rating”) did not take into 
account the variation in anti-knock quality with 
changes in mixture. Tt has recently been found that 
two gasolines, both having the same anti-knock 
rating, could vary considerably in the detonation 
produced in an engine under rich mixture conditions. 
Therefore, the latest amendment to the fuel speci¬ 
fication was issued to call for a standardized anti¬ 
knock quality over a range of fuel air ratios, rather 
than at one specific fuel ratio. In order to improve 
the rich mixture anti-knock quality of certain gaso¬ 
lines, notably those produced from Western Crudes, 
an aromatic hydrocarbon called “Cumene” (or, if 
you prefer, the fancy name, Ipsopropylbenzene) is 


being added. We are informed by Richfield that the 
maximum Cumene content they expect to have to 
use to meet the current specification is around 8%. 
Right now it’s running closer to 5%. 

These aromatic gasolines have more deleterious 
effect on some synthetic rubbers than do non-aro¬ 
matic gasolines. The worst offender is Neoprene — 
which is one synthetic manufactured by Du Pont, 
and should not be used to denote any other synthetic 
rubber. Other synthetics, notably Thiokol, Hycar, 
Ameripol, and Chemigum are not appreciably af¬ 
fected by aromatic contents in gasoline up to 40%. 

All of our airplanes since the Spring of 1942 have 
been equipped with fuel systems satisfactory for 
aromatic content up to 40%, with the exception of 
the carburetor diaphragm, which until very recently 
had to be checked at frequent intervals. Our tests 
on gasoline containing 8% Cumene have indicated 
that this gasoline can be safely used wherever or¬ 
dinary 100 octane gasoline is satisfactory. 

In general, the use of the letter “A” following 
the part number on fuel system parts indicates that 
it is satisfactory for gasolines with 40% aromatic 
content. Unfortunately, this marking was not stand¬ 
ardized in the early stages and so it is not an in¬ 
fallible guide. At any rate, you have nothing to 
worry about with domestic gasolines containing 
Cumene, even though they are being called “aro¬ 
matic fuels.” Foreign gasolines usually run around 
15% but may get up to 30% and when these are 
used, the airplane serial number and Tech. Orders 
should be checked. 

This information, without going into too much 
technical detail, may assist some of your discussions 
with our various operators. If more detailed informa¬ 
tion is required, it may be quickest for the operator 
to contact an oil company office in his vicinity. How¬ 
ever, we shall be glad to attempt to answer any 
questions which may arise. 



ADDITIONAL FLIGHT DECK HEATERS REMOVED 


At the request of the Army Air Forces Material 
Center the three additional heaters located on the 
flight deck have been removed from B-24D airplanes. 
Beginning with Serial Number 42-40568 and con¬ 
tinuing on subsequent airplanes of this model this 


change will be made in production. 

This has been done in conformation with the 
weight reduction program, reducing weight by 45 
pounds. It, however, has not been recommended 
that these heaters be removed from service airplanes. 
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SHOE REPLACEMENT 
ON 

B-24 TAIL BUMPER 

The plate steel shoe which was attached to the 
retractable tail bumper has been replaced by a cast 
shoe part number 32-L-389. This casting has greater 
wearing qualities and is designed to react more 
favorably to side loads, see Figure 4. 

The cast shoe replacement was first incorporated 
in production with B-24D airplane Serial Number 
42-40568 and will continue on subsequent R-24D 
and PB4Y-1 airplanes. 



Figure 4 


ARMY RECLASSIFICATION OF AIRCRAFT 


A Field Order Memorandum No. 70, dated Jan¬ 
uary 21, 1943, has been received from the Materiel 
Center, Wright Field on the subject of Reclassifica¬ 
tion of Aircraft. Quotations from this are provided 
for the information of Field Service Personnel: 

“1. The procedure set forth below will be fol¬ 
lowed in the reclassification of airplanes, in com¬ 
pliance with directive contained in letter, dated 
October 22, 1942, same subject as above, from the 
Chief of Air Stafif, and memorandum, dated Novem¬ 
ber 2, 1942, from Chief of Stafif, Materiel Command : 

“a. R Prefix—When, for any reason, an airplane 
model is no longer considered entirely suitable to 
perform its primary combat mission, (that is, no 
longer a first line airplane), its standard model sym¬ 
bol will be prefixed by the letter R (Restricted). 
Thus, the B-10 becomes the RB-10; the B-25A be¬ 


comes the RB-25A, etc. Combat planes will be placed 
in this restricted class only by authority of the Chief 
of Air Stafif. When so placed, the airplanes will be 
immediately reclassified as “Substitute Standard/’ 
without further reference to the Chief of Air Stafif. 

“b. U Prefix—All cargo airplanes normally pro¬ 
viding capacity for eight persons, or less (including 
pilot), or in lieu thereof, for cargo weighing 14C0 
pounds, or less, will be prefixed by the letter U 
(Utility). Thus the C-35 becomes the UC-35, the 
C-72 becomes the UC-72, etc. (This designation will 
be applicable to all new procurement of airplanes 
in this class and specific authority for assignment 
of the “U” prefix from the Chief of Air Staff will 
not be required.)” 

The following Consolidated Vultee airplanes are 
affected by the R prefix: 

RB-24 RLB-30 RB-24A RB-24B RB-24C 
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PLYWOOD 
REPLACES METAL 
IN G-FILE RACK 

In line with the metal conservation program, ply¬ 
wood has been substituted for metal wherever prac¬ 
ticable and possible. One of the many cases of such 
substitution is the plywood G-File rack which has 
replaced the metal rack in the bombardier’s com¬ 
partment at Station 0.1 on B-24F, D, and G air¬ 
planes, see Figure 1. 

This replacement began when the supply of metal 
racks was exhausted, on B-24D airplane Serial Num¬ 
ber 42-40483 and will continue on subsequent B-24D, 
E, and G airplanes. 

HYDRAULIC TEST CONNECTIONS 



Figure 1 


Because the bomb bay auxiliary fuel cells inter¬ 
fered with the accessibility to the inside of the fuse¬ 
lage panel in the forward bomb bay region, it has 
been found necessary to relocate the hydraulic test 
connections to a more accessible location. 

The relocated test connections can be found on 
the aft right hand side of bulkhead 5.0, mounted on 
the diagonal beam that supports the manual bomb 
door cranking device, as shown in Figure 2. 

This change is effective on B-24D airplane Serial 
Number 42-40568 and subsequent. 

The purpose of the test stand connections is to 
provide a means of coupling an outside source of 
hydraulic pressure to the airplane’s hydraulic sys¬ 
tem so that the hydraulic units may be operated and 
tested when the main and auxiliary pumps are in¬ 
operative. 



Figure 2 
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IMPROVEMENT OF SEAL 
ON INDUCTION SYSTEM COUPLINGS 


Importance of maintaining proper carburetor air 
intake pressures throughout the entire induction 
system cannot be over-emphasized. Leaks in the 
induction system cause drop in manifold pressure 
and loss in engine power output. This in turn will 
cause over revving and probable damage to the 
turbosupercharger. 

Starting with airplane B-24D Serial Number 42- 
40650 changes in the induction system were made to 
further prevent air leakage. 

There are three (3) seal couplings between the 
turbosupercharger outlet and the carburetor air 
scoop, as shown in Figure 3. An inch wide, .064 
thick synthetic rubber strip (CVAC-ZM-048, Type 
III) has been cemented at the end of each adjoin¬ 
ing duct. The rubber coupling is then clamped down 
giving a more effective seal with the rubber-to- 
rubber contact, see inset Figure 3. 

A coat of Bostik 624N precoat is applied to the 


end of the duct and allowed to dry for 45 minutes. 
A coat of Bostik M50 cement is then applied both 
to the duct and the rubber strip, and allowed to 
dry for 45 minutes. The strip is then pressed firmly 
in place. 

Similarly a gasket is cemented at the intercooler 
inlet and outlet, and on the faces of the mating ducts. 
This double gasket surface provides a better seal 
and also cuts down the effect of the gasket pulling 
away in case bolts are overtorqued. 

A stiffening web is built in diametrically across 
the turbo-to-intercooler duct. It will eliminate dis¬ 
tortion of the duct and prevent weakening of the 
welded seam, failure of which was a possible source 
of air leakage. 

These improvements will appreciably reduce the 
amount of leaks in the carburetor air intake system 
and solve to a great extent one of the service prob¬ 
lems. 
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NEW LANDING LIGHTS 
FOR 

PB2Y AIRPLANES 

The reflector and lens assembly of the present 
landing light, Number ST 1220, has corroded to such 
an extent from electrolytic action that the lens 
assembly dropped out under vibrating conditions. 
Investigation revealed the fact that the reflector 
which is a plated brass assembly, is held in the low¬ 
ering mechanism housing of aluminum alloy by a 
brass clamping ring. The gear rack riveted to the 
above mentioned housing is also brass. It is to be 
concluded that this failure resulted from lack of 
insulation of the dissimilar metals used in the lamp 
and from lack of prevention of the entrance of salt 
water into the interior of the lamp. 

Improved sealed beam landing lights, Grimes 
Number G3200 Type AN3095-2, are being produced 
by Grimes Manufacturing Company of Urbana, 
Ohio, for replacement of present type Number 
ST 1220, in accordance with Specification AN-L-11 
Electrically Retractable Landing Lights. The new 
lights incorporate a 250-watt all glass sealed reflector 
lamp, and appear much superior to the old type. 
They are shown in Figures 4, 5 and 6. 

A service bulletin is being prepared by the 
Service Department, San Diego Division, giving 
instructions for the proper installation. The new 
installation will be effective on Model PB2Y-3 and 
PB2Y-3R airplanes of Contract 78903, Bureau Serial 
Numbers 7043 to 7104 inclusive. Production installa¬ 
tion began with PB2Y-3 airplane Bureau Serial Num¬ 
ber 7105 and will continue on subsequent PB2Y-3 
and 3R airplanes. 

All removed landing lights are to be returned to 
the Naval Aircraft Factory, Philadelphia, Pennsyl¬ 
vania. It is to be noted that this change is not ef¬ 
fective on those airplanes wherein leading edge land¬ 
ing lights are designated. 


Figures 4, 5 and 6 
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TECHNICAL ORDER NUMBERS 
WITH CORRESPONDING 
SERVICE BULLETIN NUMBERS 

The following list of Technical Order numbers for Army Models is pub¬ 
lished for the information and reference of field operating personnel. This 
list is complete as of this date and indicates the Technical Orders published 
covering service bulletins issued by Consolidated Vultee Aircraft Corporation. 


T.O. 01-5-6 

Elevator Trim Tab Servo Movement and Elevator 
Control Cable—Adjustment of. 9-9-42 

Service Bulletins: B-24D No. 89 A — C-87 No. 24 
PB4Y-1 No. 27 — RB-24C No. 54 

T.O. 01-5-8 

Radio Operator’s Seat Locking Mechanism—Re¬ 
placement of. 9-12-42 

Service Bulletin: B-24D No. 90A 

T.O. 01-5-9 

Brake Line—Modification of. 10-26-42 

Service Bulletin: B-24D No. 101A 

T.O. 01-5-10 

Brake Bleeder Valve Pin Lock Nut with Valve Cap 
and Gasket—Replacement of. 11-7-42 

Service Bulletins: B-24D No. 104 — C-87 No. 1 — 
PB4Y-1 No. 1 

T.O. 01-5-11 

Instruction Plate on Emergency Hydraulic System 
—Revision of. 10-30-42 

Service Bulletins: B-24D No. 102 — RB-24C No. 59 
-RB-24A No. 30 — RB-24 No. 29—RLB-30 No. 109. 

T.O. 01-5-12 

Carburetor Air Filter—Installation of. 11-20-42 

Service Bulletins: B-24D No. 11 IB — C-87 No. 7 
— PB4Y-1 No. 6 

T.O. 01-5-14 

Insulation of Ignition Switch Box—Installation of. 
9-14-42 

Service Bulletin: B-24D No. 92 
T.O. 01-5-15 

Rear Cylinder Exhaust Gaskets—Removal of. 
9-29-42 

Service Bulletins: B-24D No. 97 — RB-24C No. 57 


T.O. 01-5-18 

Engine Cowl Baffles—Repair and Replacement of. 
7-2-42 

Service Bulletins: B-24D No. 42B — RB-24C No. 
37 B 

T.O. 01-5-19 

Rudder Ribs—Reinforcement and Replacement of. 

1- 8-43 

Service Bulletins: B-24D No. 123B — C-87 No. 16 
— PB4Y-1 No. 17 — RB-24C No. 62 

T.O. 01-5-22 

Wing Trailing Edge Over Flaps—Reinforcement of. 

2- 15-43 

Service Bulletins: B-24D No. 13 8 — C-87 No. 27 — 
PB4Y-1 No. 31 

T.O. 01-5-24 

Horizontal Stabilizers—Reinforcement of Upper 
Surface. 1-30-43 

Service Bulletins: B-24D No. 133B — C-87 No. 22B 
— PB4Y-1 No. 2 5B — RB-24C No. 64B 

T.O. 01-5-25 

Engine Cowl Elaps—Repair of. 12-1-42 

Service Bulletins: B-24D No. 112A — C-87 No. 8A 
— PB4Y-1 No. 7A 

T.O. 01-5-26 

Outer Wing Panel Bulkheads—Rework of. 1-1-43 
Service Bulletins: B-24D No. 121A — C-87 No. 14A 
— PB4Y-1 No. 15 A — RLB-3 0 No. Ill 

T.O. 01-5-27 

Roller Fairlead for Flap Cable—Addition of. 
2-13-43 

Service Bulletins: B-24D No. 13 6 — C-87 No. 26 — 
PB4Y-1 No. 29 

T.O. 01-5-31 

Controls-Removal of Aileron and Elevator Ten¬ 

sion Regulator Guards. 2-11-43 

Service Bulletins: B-24D No. 143—PB4Y-1 No. 36 


(Continued on Next Page) 
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T.O. 01-5-33 

Main Landing Gear Actuating Cylinder—Provision 
for a Relief Hole in. 11-9-42 

Service Bulletins: B-24D No. 108 — C-87 No. 5— 
PB4Y-1 No. 3 

T.O. 01-5-36 

Auxiliary Wing Fuel Cells—Installation of Access 
Door—Inspection of. 4-24-43 

Service Bulletins: B-24D No. 149 — C-87 No. 34 — 
PB4Y-1 No. 42 

T.O. 01-5E-8 

Return Springs to Return Valves—Addition of. 
10-1-41 

Service Bulletins: RB-24A No. 3-41 — RB-24 No. 

3-41—RLB-3 0 No. 10-41—LB-30 A No. 3-41— 
LB-3 OB No. 3-41 

T.O. 01-5E-10 

Spare Baffle Cups—Provisions for. 2-9-42 

Service Bulletins: B-24D No. 6 — RLB-3 0 No. 6 

T.O. 01-5E-15 

Life Raft Release Mechanism—Modification of. 

4- 9-42 

Service Bulletins: B-24D No. 10 — RB-24C No. 18 
RB-24 A No 21—RB-24 No. 21—RLB-30 No. 83— 
LB-30 A No. 21—LB-3 OB No. 21 

T.O. 01-5E-16 

Landing Gear—Upper Side Brace Strut. 3-12-42 

Service Bulletins: B-24D No. 5 — RB-24C No. 15 — 
RB-24 A No. 19—RB-24 No. 19—RLB-3 0 No. 80— 
LB-30 A No. 18—LB-3 OB No. 18 

T.O. 01-5E-17 

Landing Gear Control Handle—Replacement of 
Switch on. 4-7-42 

Service Bulletins: B-24D No. 12 — RB-24C No. 19 
-RLB-30 No. 85 

T.O. 01-5E-18 

Pressure Gauge for Nose Wheel Accumulator. 

5- 8-42 

Service Bulletins: B-24D No. 31 — RB-24C No. 29 
—RB-24A No. 23—RB-24 No. 23—RLB-30 No. 
92—LB-30 A No. 23—LB-3 OB No. 23 

T.O. 01-5E-20 

Wing Trailing Edge Over Flap—Modification of. 
5-2-42 

Service Bulletins: B-24D No. 27 — RB-24C No. 24 
—RLB-30 No. 89 

T.O. 01-5E-21 

Mechanical Bomb Door Uplocks. 5-6-42 

Service Bulletins: B-24D No. 28 — RB-24C No. 26 


T.O. 01-5E-23 

Bracket Assembly, Bomb Hoist Pulley—Replace¬ 
ment of. 4-27-42 

Service Bulletins: B-24D No. 23 — RB-24C No. 22 
—RB-24A No. 22—RB-24 No. 22—RLB-3 0 No. 
88—LB-30 A No. 22—LB-3 OB No. 22 

T.O.01-5E-26 

Nose Wheel Shimmy Damper—Modification of. 
6/19-42 

/ Service Bulletin: B-24D No. 34 
T.O. 01-5E-27 

Main Landing Gear Front Pivot Shaft and Bushing 
—Replacement of. 6-22-42 

Service Bulletms: B-24D No. 3 8 — RB-24C No. 34 
—RLB-30 No. 93 

T.O. 01-5E-28 

Nose Wheel Door Emergency Latch Mechanism. 
7-3-42 

Service Bulletins: B-24D No. 44 — RB-24C No. 3 8 
—RLB-30 No. 94 

T.O. 01-5E-30 

Spring Loaded Ball and Socket Tail Pipe Joints— 
Inspection of. 7-1-42 

Service Bulletins: B-24D No. 41 — RB-24C No. 36 
T.O. 01-5E-33 

Main Landing Gear Down Latch Face Insert Screws. 
7-24-42 

Service Bulletins: B-24D No. 69 — RB-24C No. 50 
—RB-24A No. 27—RB-24 No. 27—RLB-30 No. 
100—LB-30 A No. 27—LB-3 OB No. 27 

T.O. 01-5E-36 

Main Landing Gear Tire Lock Ring—Removal of 
Collar from. 9-11-42 

Service Bulletms: B-24D No. 86 — RB-24C No. 52 
—RB-24A No. 28—RB-24 No. 28—RLB-30 No. 
104—LB-30 A No. 28—LB-3 OB No. 28 

T.O. 01-5EC-7 

Addition of Standard Instructions, Full Transfer 
Unit. 2-27-42 

Service Bulletin: B-24D No. 2 

T.O. 01-5EC-9 

Modification of Rudder and Elevator Trim Tab 
Torque Tubes. 3-18-42 

Service Bulletin: B-24D No. 3 

T.O. 01-5EC-12 

Installation of Manifold Drains for Self-Sealing 
Fuel Cells. 4-8-42 

Service Bulletin: B-24D No. 7 
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T.O. 01-5EC-15 

Rework of Landing* Gear Indicator Light and Pro¬ 
visions for Spare Bulb. 4-7-42 

Service Bulletin: B-24D No. 16 

T.O. 01-5EC-16 

Relocation of Pilot’s and Co-Pilot’s Sun Visors. 
4-15-42 

Service Bulletins: B-24D No. 17 — RB-24C No. 21 
T.O. 01-5EC-17 

Modification of Supercharger Regulator Control. 
4-1-42 

Service Bulletins: B-24D No. 9 — RB-24C No. 28 
T.O. 01-5EC-19 

Installation of Filter Capacitors. 4-2-42 

Service Bulletins: B-24D No. 4 — RB-24C No. 17 

T.O. 01-5EC-20 

Installation of Inverter Transfer Relay and Noise 
Filter. 4-28-42 

Service Bulletin: B-24D No. 25 

T.O. 01-5EC-21 

Installation Plate for Brake Bleeder Valve. 4^24-42 

Service Bulletin: B-24D No. 19 S' 

T.O. 01-5EC-22 Is 

Modification of Landing Gear and Flap Selector 
Valve Lines. 4-27-42 

Service Bulletin: B-24D No. 2 OB 

T.O. 01-5EC-24 

Modification of Generator Conduit Attachment. 
4-27-42 

Service Bulletin: B-24D No. 22 
T.O. 01-5EC-25 

Installation of Blast Cooling of Type P-1 Gener¬ 
ators. 5-8-42 

Service Bulletins: B-24D No. 32B — RB-24C No. 30 
T.O. 01-5EC-27 

Addition of Drain Hole on the Turbosupercharger 
Balance Line. 4-25-42 

Service Bulletin: B-24D No. 21 

T.O. 01-5EC-28 

Addition of Throttle Control Lever and Turbo Reg¬ 
ulator Control Stops. 6-22-42 

Service Bulletins: B-24D No. 37 — RB-24C No. 31 

T.O. 01-5EC-29 

Top Turret Interphone Installation and Provisions 
for Additional Cordage. 6-25-42 

Service Bulletin: B-24D No. 39A 

(Continued o 


NUMBERS (continued) 

T.O. 01-5EC-30 

Modification of Pilot’s and Co-Pilot’s Seat Mech¬ 
anism. 6-19-42 

Service Bulletins: B-24D No. 3 5 — RB-24C No. 32 
T.O. 01-5EC-31 

Replacement of Relief Valve Line on Turbosuper¬ 
charger Oil System. 7-1-42 

Service Bulletin: B-24D No. 43 

T.O. 01-5EC-32 

Replacement of Turbosupercharger Regulator Oil 
Line. 6-24-42 

Service Bulletins: B-24D No. 3 6 — RB-24C No. 33 
T.O. 01-5EC-33 

Addition of Terminal and Connecting Wire Radio 
Liaison Junction Box. 7-11-42 

Service Bulletins: B-24D No. 54 — RB-24C No. 3 8 

T.O. 01-5EC-34 

Bomb Controls—Stenciled Instructions on the 
Bomb Control Quadrant. 7-3-42 

Service Bulletin: B-24D No. 44 

T.O. 01-5EC-36 

Replacement of Propeller Anti-Icing Lines. 7-14-42 

Service Bulletins: B-24D No. 53 — RB-24C No. 44 

T.O. 01-5EC-37 

Selector Switch Nameplate on Pilot’s Switch Panel 
—Replacement of. 7-17-42 

Service Bulletin: B-24D No. 59 

T.O. 01-5EC-39 

Torque Readjustment of Exhaust Port Bolts. 
7-8-42 

Service Bulletin: B-24D No. 47 
T.O. 01-5EC-42 

Replacement of Engine Crank Case Oil Breather 
Line. 5-6-42 

Service Bulletins: B-24D No. 29 — RB-24C No. 27 
T.O. 01-5EC-43 

Installation of Forward Astro Compass Support. 
7-28-42 

Service Bulletin: B-24D No. 72 
T.O. 01-5EC-44 

Installation of Retractable Tail Skid. 12-19-42 

Service Bulletin: B-24D No. 5 OB 

T.O. 01-5EC-47 

Bomb Control Linkage. 7-24-42 

Service Bulletins: B-24D No. 46 — RB-24C No. 40 

next page) 
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TECHNICAL ORDER NUMBERS (concluded) 


T.O. 01-5EC-48 

Xose Landing Gear Release Cable—Replacement of. 
8-26-42 

Service Bulletin: B-24D No. 78 


T.O. 01-5EC-58 

AFCE Fuse—Replacement of. 12-12-42 

Service Bulletins: B-24D No. 107A — C-87 No. 4A 
— PB4Y-1 No. 2A 


T.O. 01-5EC-49 

Starter Control Wiring—Revision of. 8-25-42 

Service Bulletin: B-24D No. 77 

T.O. 01-5EC-50 

Floor Beams—Reinforcement of. 1-6-43 

Service Bulletins: B-24D No. 76B — RB-24C No. 
49B 

T.O. 01-5EC-51 

Engine Rear Cowl Former—Inspection, Replace¬ 
ment and Repair of. 9-14-42 

Service Bulletin: B-24D No. 91 

T.O. 01-5EC-52 

Self-Sealing Oil Tanks—Installation of. 11-2-42 

Service Bulletin: B-24D No. 103 

T.O. 01-5EC-54 

Inverter Relay Box Wiring Diagram—Installation 
of. 8-28-42 

Service Bulletin: B-24D No. 83 
T.O. 01-5EC-56 

Pilot’s and Co-Pilot’s Seats—Reinforcement of. 
11-11-42 

Service Bulletins: B-24D No. 10 5 — C-87 No. 2 
T.O. 01-5EC-57 

Pilot’s and Co-Pilot’s Armor Plating—Installation 
of Decalcomanias on. 11-20-42 

Service Bulletins: B-24D No. 110 — PB4Y-1 No. 5 


T.O. 01-5EC-59 

2000 lb. Bomb Shackle—Installation of Type D-5 
Indicator Switch. 10-30-42 

Service Bulletin: B-24D No. 96A 

T.O. 01-5ED-7 

Elevator Locking Device. 2-10-42 

Service Bulletin: RLB-30 No. 66 

T.O. 01-5ED-10 

Reinforcement of Radio Operator’s Compartment 
Floor. 11-10-42 

Service Bulletin: RLB-3 0 No. 108 
T.O. 01-5ED-12 

Modification of Antenna Attachment. 12-4-41 
Service Bulletin: RLB-3 0 No. 53 

T.O. 01-5ED-17 

Relocation of Oil Breather Pipe for Main Crank¬ 
case. 3-31-42. 

Service Bulletin: RLB-3 0 No. 84 
T.O. 01-5ED-21 

Modification of Landing Gear and Flap Selector 
Valve Lines: 5-5-42 

Service Bulletin: RLB-30 No. 91 

T.O. 01-5ED-22 

Drain Holes in Gyro Pilot Air Filter. 1-28-42 

Service Bulletins: RLB-30 No. 64 — LB-3 0 A No. 
16—LB-3 0B No. 16 




CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

SAN DIEGO DIVISION ... SAN DIEGO, CALIFORNIA 

★ 


o 











VOLUME 1 — HUMBER 11 



MAY 15, 1943 


• FIELD SERVICE 

BULLETIN 


RESTRICTED 


THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 
U.S.C. 50:31 AND 32. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO ANY UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 



i mm m i mi iww^v. . , AwmMm&asz&aei 

FLIGHT AND SERVICE DEPARTMENT 


CONSOLIDATED VULTEE AIRCRAFT CORP. San Diego 































Field Service Bulletin 


2 


Restricted 


FIELD SERVICE BULLETIN 

Published Semi-Monthly by 

FLIGHT AND SERVICE DEPARTMENT 

CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California 


REINDEXING OF PROPELLERS 
B-24D and B-24E AIRPLANES 


To avoid difficulty in constant-speed operation 
when cruising at high altitude, the propellers in¬ 
stalled on all B-24D and B-24E airplanes will be 
reindexed by modifying the stops, Part Nos. 
52932-10-90 and 52933-10-90, to Part Nos. 52932-18-98 
and 52933-18-98, in accordance with the instructions 
given in Technical Order 01-5EC-67. 

Propellers already modified may be identified as 
follows: Inspect the propeller for the stencil indi¬ 
cating the setting. If the propeller has 6477A-0 
blades set 18 degrees minimum, or if it has 6153A-18 
blades marked “Range 18-98” it has already been re¬ 
indexed and will not be modified. If the propeller 
has 6477A-0 blades set 16 degrees minimum, or if it 
has 6153A-18 or 6353A-18 blades without a mark 
“Range 18-98,” the propeller has not been reindexed 
but must be modified in accordance with Technical 
Order 01-5EC-67. 

This modification permits the blades to go to a 
higher angle before the cam roller reaches the knee 
of the cam, thus extending the blade angle range 
through which the governor can maintain constant- 
speed operation, and increases the low angle set¬ 
ting of 6477A-0 blades from 16 degrees to 18 degrees. 

Propellers with 6477A-0 blades set 18 degrees 
minimum will not permit development of 2700 r.p.m. 
at 48 inches manifold pressure with the airplane sta¬ 
tionary under all conditions. Depending on the air 
density, the r.p.m. at 48 inches manifold pressure 
will be between 2600 and 2700. As the propeller un¬ 
der these conditions is against the low pitch stop, 


higher r.p.m. cannot be reached by adjustment of 
the governor. Any attempt to adjust the governor 
to obtain higher r.p.m. with the airplane stationary 
will result in dangerous overspeeding in flight. Care 
will be taken to readjust governors on a test stand 
when necessary, or, if a test stand is not available, 
by means of flight tests. 

Pending issuance of revised operating instruc¬ 
tions, care will be taken not to exceed the maximum 
permissible manifold pressure, or to adjust gover¬ 
nors incorrectly by tests with the airplane stationary. 
As the low angle setting of 6153A-18 and 6353A-18 
blades is not changed by this reindexing, no differ¬ 
ence in performance should be noted on airplanes 
equipped with these blades. 

Hamilton Standard Representatives will assist in 
accomplishing this change on the airplanes in ser¬ 
vice, if necessary. 

To insure feathering under cold weather condi¬ 
tions, the feathering line should be completely lagged 
including high pressure elbow on governor. 

Pacific Airmotive has started incorporation of this 
change on all B-24D propellers prior to delivery to 
Consolidated Vultee, but will place a wavy line 
through the old indexing arrow and add a new in¬ 
dexing arrow with an electric needle. 

B-24D airplane Serial Number 42-40408 and sub¬ 
sequent airplanes will have this modification incor¬ 
porated prior to delivery. The Serial Number of the 
B-24E airplane first having this change incorpor¬ 
ated, has not yet been obtained. 
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LORD MOUNTING 
OF NOSE RING AND 
COWL FORMER RING 
ON B-24D 


Approx. 5ft. 



View Looking Forward 


Various means of attaching the nose cowl and 
cowl flap rings to the engine, used to date have 
proved quite unsatisfactory. In all cases the attach¬ 
ment was rigid. The “Y,” or extruded, angle sup¬ 
ports or the recent .188 flat alclad strips were bolted 
in two places to the cowl lugs on the engine cylinder 
heads at one end and in one place to the cowl ring 
at the other. 

After some hours in service one or two of the 
overstressed supports broke in two in an effort to 
absorb the high degree of engine expansion and 
vibration. Invariably some of the remaining sup¬ 
ports, now overloaded, also failed. This condition 
created a service problem which demanded redesign. 

A new design has gone into production on B-24D 
airplane Serial Number 42-40743 and subsequent, 
utilizing Lord Shock Mounts, see Figure 1. A sup¬ 
porting ring, concentric with the engine, holds 14 
equally spaced retainer brackets, see Figure 3. C. V. 
A. C. Lord Mount No. 2975 is clamped in the sleeve 
of each bracket. An “H”-shaped link straddles the 
Lord Mount at one end and a “T”-shaped lug at the 
other, see Figure 2. The lug is bolted to the engine 
cowl lug on a cylinder head. These forces due to 
expansion and vibration are transferred from the 
engine to the “T”-shaped lug, to the “H”-shaped 
link and then absorbed by the Lord Mount. 

This concentric location and equal spacing of the 
Lord Mounts affords even distribution of forces 
both radial and tortional. The installation is used on 
both the nose and cowl flap rings. 

Flexibility of this design should eliminate the 
existing problem in service. 


Figure 1 


Approx. 4"' 



Figure 2 


Approx. 5 ft. 



View Looking Forward 


Figure 3 
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AUXILIARY FUEL CELL INSTALLATION 

ON B-24D 


Remove cells from shipping boxes. Be sure the 
nipple fittings on the outside of cells are not dam¬ 
aged. Do not handle cells by grasping fittings. Do 
not set cells down on nipple fittings. Check hand 
hole interconnector holes and threads for damage 
to nut threads or interference in through hole 
clearances. Coat outside cell surface with soap¬ 
stone to allow cells to slide into cavities without 
binding or sticking. Tape edges of bulkhead holes 
through which cells are installed to avoid cutting or 
snagging. Also tape all sharp corners or any part 
of cavity surfaces which might snag or cut cells 
(2" adhesive tape gives best results.) 

Installation of Outboard Cell 

Collapse outboard cell and strap with web straps, 
which have easily released buckles. Place straps so 
they do not interfere or damage fittings, see Figure 


5. Attach long strap, No. 5, securely to strap No. 2 
and thread under strap No. 1 at left end of col¬ 
lapsed cell as shown in Figure 5. Thread strap No. 
5 through bulkheads along forward spar to enable 
men installing cell to pull forward end of cell into 
cavity, see Figure 6. At the same time, pull end 
of cell inboard against bulkhead to allow cell to be 
bent at strap No. 3 and enter the cavity with as lit¬ 
tle binding and forcing as possible, see Figure 7 
(See note No. 1.) After cell is in cavity, before 
removing straps, be sure that cell is in correct posi¬ 
tion to make fitting hook-up. Remove straps and 
shape cell to cavity. Connect vent to fitting. Be sure 
manifold fitting is correctly aligned in wing skin 
hole, and then install ribs. 

Rib Installation 

There are two types of rib installation. The first 
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is installed in the cell and secured to the interior 
with tie strips after first bolting circular rib connec¬ 
tions. The new type rib was designed to eliminate 
the tie strips and is being used in all new cells. As¬ 
sembly of this type is accomplished by bolting ribs 
to each other, as in Figure 9, to form a rib frame¬ 
work inside the cell, which, due to cell contours, 
firmly holds bolted assembly in place, doing away 
with the necessity of rib ties. Either type of rib in¬ 
stallation is approved and satisfactory and should 
be made according to instructions. 

It is important when installing ribs, that care be 
taken to prevent damage to the inside of the cell. 
Circular ribs should be closed as tightly^ as possible, 
while being placed in the cell and in position, and 
adjusted to fit the cell after the rib is placed cor¬ 
rectly on the chafing strips. All rib ties should be 
made with square knots. 

Installation of Center Cell 

Thread rib ties in eyelets. Collapse cell and strap 
as for outboard cell, Figure 5. Attach strap No. 5 
as on outboard cell and pull into position in cavity. 
After strapped cell has been installed in cavity, re¬ 
move straps No. 2, 3 & 6. Before removing end 
straps, hook up center cell outboard handhole fitting 
to inboard handhole fitting on outboard cell. By 
leaving end straps on for this hook-up operation, it is 
possible to shift center cell around in cavity to line 
up handhole connections as needed. Also it is easier 
and quicker to hook up outboard side of center cell 
with cell held collapsed by end straps, as man mak¬ 
ing hook-up is not working through two handhole 
fittings, but has the additional clearances to move 
and handle himself through the bulkhead center 
opening. When connection is made, remove the 
straps. Push cell by hand to cavity walls and in¬ 
stall rigs. (See notes 4 & 5.) Hook up fittings ac¬ 
cording to outboard cell instructions. 

Installation of Inboard Cell 

Install filler neck casting to cell. Thread rib ties 
through eyelets. Proceed as for outboard and center 
cells. Remove straps. Hook up the vent fittings on 
top of cell and then attach filler neck casting to wing 
skin. Make handhole connection to center cell. In¬ 
stall outlet tube and strainer on inside of cell to 
outlet fitting. Care should be taken in this opera¬ 
tion to he sure that a right hand tube is installed 
into a right hand cell and a left hand tube in a left 
hand cell. Outlet hook-up can then be made as nec¬ 
essary on outside of cell.. After cell connections are 
made, install ribs (see notes 4 & 5). Install hand¬ 
hole access door. Install reinforcement for inboard 
side of inboard cell. Install truss in bulkhead. 



Figure 5 
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CAUTION 

General Notes 

1. It is important to note the position of cells as 
they are passed through bulkhead holes to insure 
quick installation and to prevent damage to cell. The 
cells should be held in a flat or level position in rela¬ 
tion to bulkhead holes. Some installation centers 
have made metal chutes to guide cells into the cavity 
and to maintain cell's proper position while feeding 
through bulkhead opening. This makes the instal¬ 
lation much easier and much quicker and lessens the 
probability of damage. The recommended chute can 
be made of 16 gauge sheet metal formed to fit the 
openings in the bulkhead. The chute should be semi¬ 
circular with closed side forward. The chute is held 
in place by cleats over lips of the holes in the bulk¬ 
heads. 

2. Bulkhead openings and hat sections should be 
carefully taped to avoid damaging cells during and 
after installation. 

3. Firewall hole for drain fittings on all cells should 
have a hole large enough to clear the fitting nipple 
after nipple is taped to prevent damage by contact 
with edges of the hole. 

4. Care must be taken on rib installation to avoid 
scuffing or tearing of cell interior. 




5. Persons working on inside of cells should be 
very careful of damage by tools and by heat from 
extension lights. Shoes should be removed before en¬ 
tering cell. 

6. Care should be taken to insure no more than 
35-45-inch pound on y{-28 handhole connection bolts. 

7. Do not bend cell at inspection door or at any 
point where rubber fittings adjoin cells. 

8. Do not pry on rubber fittings or cells with sharp 
tools of any kind. 

9. Be sure all openings are covered while cell is 
out of airplane. 

10. It is recommended that all fitting connections 
be made dry without the use of sealing materials. 
If sealant of any type is used it should be thoroughly 
tested for damaging action on fitting material before 
use. 

11. In removing cells all fitting connections must 
be disconnected, ribs removed, cells collapsed in cav¬ 
ity and strapped per instructions for installation, and 
removed with as little damage to cell as possible. 
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B-24D OIL SEPARATOR 
AND RELIEF VALVE 


With the installation of a larger oil separator, 
PESCO No. 218Y, see Figure 10, replacing the 
PESCO No. 218T installation, a new support bracket 
was designed and installed. The vacuum relief valve 
which was located on the forward side of the oil 
cooler support was moved to the forward side of 
the starter manual crank shaft support bracket to 
provide a more adequate adjustment clearance as 
shown in Figure 11. 

This location provides greater accessibility, it 
now being possible to service the valve by remov¬ 
ing the bottom panel and reaching it from below. As 
it is recommended that the screen in the relief valve 
be cleaned and the connections checked at every 
20 hour inspection period, accessibility is a fea¬ 
ture to be considered. 

The relocation of this valve started on B-24D air¬ 
plane Serial Number 42-40724 and will continue on 
subsequent B-24D and B-24E airplanes. 



Figure 10 
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Figure 12 


RUDDER TAB— B-24D 

The rudder structure assembly of B-24D airplanes 
has been redesigned to provide a 70%' longer tab, see 
Figure 12. This redesign makes it possible to hold 
higher rudder angles with less force and further it 
increases the effectiveness of the tab to the point 
that it will overcome the effect of two dead engines 
on one side of the airplane in the event of engine 
failure. 

The new 70% longer rudder tab has 15° servo at 
20° rudder, the same as the old short tab. 

It is permissible to use one short rudder tab and 
one long rudder tab on the same airplane in cases 
where a shortage of spare parts necessitates the prac¬ 
tice. However, there is an advantage gained in 
having at least one long tab because in the 
event of failure of an engine the long tab will help 
to balance out the rudder control forces, thereby 
lessening the load on the pilot. 

This tab is being supplied in metal, Part No. 
32T319, and in plastic plywood, Part No. 32T318, 
alternate part. 

This improvement is incorporated on B-24D air¬ 
plane Serial Number 42-40653 and subsequent. 

Note: If a long tab is used a heavier pushpull tube 
must be used. 


SPARE ANTENNA STOWAGE ON B-24D 


At the request of the Army Air Forces Materiel 
Center a spare antenna kit is being provided on 
B-24D and E airplanes. This has been deemed nec¬ 
essary as trailing wire antennae are being lost due 
to evasive action, gun fire and icing conditions. 

This kit contains an antenna reel bobbin, loaded 
with 250 ft. of wire, W-106-A, a weight, WT-7A and 
a small clip to attach the wire to the weight quickly 
after it has been threaded through the fairlead. 
The continuation of the use of Weight WT-7A is 
the result of considerable research on the antenna 
weight problem. The use of other types of weights, 


FUEL CELL DOORS 

The present fuel tank doors 29W3676-6L and 
29W3676-6R, located inboard in the lower surface of 
the center section of the wing between wing station 
Number 0 and Number 2, are being replaced with 
fuel tank doors of the same part numbers, which, 
however, have access doors incorporated therein. 
The access door will provide a small manhole 
through which admission can be gained to the fuel 


including beaded types, was carefully investigated 
and the possibility of their use with the standard 
fairlead was rejected for mechanical and inter¬ 
changeability reasons. 

The above items are furnished in suitable canvas 
containers and are stowed, one at Bulkhead No. 4.0 
near the remote antenna reel, and one at Bulkhead 
No. 3.1. They are government furnished equipment. 

The installation will be incorporated on B-24D 
airplanes Serial Number 42-40743 to Serial Number 
42-40848 inclusive. 


REPLACED ON PB2Y's 


cell bottom opening without removing the entire 
fuel tank door. 

The change will be accomplished in Service on 
any sixteen Model PB2Y-3 airplanes designated by 
the Bureau of Aeronautics between Bureau Serial 
Numbers 7043 to 7052 inclusive and 7054 to 7076 
inclusive. PB2Y-3 and PB2Y-3R airplanes, Bureau 
Serial Numbers 7053, 7077 and subsequent will be 
modified prior to delivery. 
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BUREAU CHANGE NUMBERS WITH CORRESPONDING 
SERVICE BULLETIN NUMBERS 

The following list of Bureau Change Numbers for Navy Models is pub¬ 
lished for the information and reference of field operating personnel. This 
list is complete as of this date and indicates the Bureau Changes published 
covering service bulletins issued by Consolidated Vuftee Aircraft Corporation 
for PBY and PB2Y airplanes. 


Bureau Change No. 34 

Service Bulletin: PBY-5 No. 10B 

Replacement of Propeller Feathering Line Clips. 
1-7-42 

Bureau Change No. 35 

Service Bulletin: PBY-5 No. 12A 

Reinforcement to Upper Deck Plating at Bulk¬ 
head No. 6.0. 1-21-42 

Bureau Change No. 38 

Service Bulletin: PBY-5 No. 13 

Heavier Spring for Mooring Gear Quick Release 
Fitting. 1-14-42 

Bureau Change No. 40 

Service Bulletin: PBY-5 No. 14 

Correction of Leaks at Fuel Shut-Off Valve. 

1- 20-42 

Bureau Change No. 49 

Service Bulletin: PBY-5 No. 15A 

Installation of Improved Adjustment — Bomb- 
sight Mounting Base. 3-9-42 
Bureau Change No. 41 

Service Bulletin: PBY-5 No. 17 

Replacement of Oil Drain Valves. 1-27-42 
Bureau Change No. 21 

Service Bulletin: PBY-5 No. 18 

Modification of Self-Sealing Fuel Cell Installation. 

2- 23-42 

Bureau Change No. 54 

Service Bulletin: PBY-5 No. 20A 

Modification to Torpedo Installation. 4-16-42 
Bureau Change No. 44 

Service Bulletin: PBY-5 No. 21 

Addition of Rudder Inspection Door. 2-13-42 
Bureau Change No. 48 

Service Bulletin: PBY-5 No. 23 

Cooling of Accessory Compartment—Engine Na¬ 
celle. 2-19-42 

Bureau Change No. 51 

Service Bulletin: PBY-5 No. 24A 

Installation of Self-Sealing Fuel Lines. 10-24-42 
Bureau Change No. 65 

Service Bulletin: PBY-5 No. 31A 

Installation of Lawrence A.P.U. Pad-Eye Over 
Hoisting Eye. 6-8-42 
Bureau Change No. 75 

Service Bulletin: PBY-5 No. 41 

Electrical — Stove Warming Plate — Addition of. 
7-11-42 


Bureau Change No. 78 

Service Bulletin: PBY-5 No. 43 

Lawrence Auxiliary Power Unit — Cooling Air 
Intake Duct — Modification of. 7-24-42 
Bureau Change No. 85 

Service Bulletin: PBY-5 No. 51 

Electrical Wiring for Hot Plates. 10-3-42 
Bureau Change No. 98 

Service Bulletin: PBY-5 No. 62 

Fuel System — Starboard Wobble Pump Strainer 
Valve. 1-5-43 

Bureau Change No. 107 

Service Bulletin: PBY-5 No. 67 

Furnishings — Defroster Tube Outlet with Damp¬ 
er — Pilot's Compartment — Installation of. 
2-4-43 

Bureau Change No. 110 

Service Bulletin: PBY-5 No. 69 

Pleating System — Stewart — Fuel Mixture Blow¬ 
er Exhaust Tube — Replacement of. 2-8-43 
Bureau Change No. 83 

Service Bulletin: PBY-5 No. 70 

Controls — Proportional Bank Adapter and Bomb- 
sight — Cable Fairlead at Station 1.6 — Installa¬ 
tion of. 2-6-43 

Bureau Change No. Ill 

Service Bulletin: PBY-5 No. 72 

Lawrence Auxiliary Power Unit — Electrical Wir¬ 
ing and Conduit — Installation of. 2-24-43 
Part One: Oil Preheater Unit. 

Part Two: Oil Temperature Indicator. 

Bureau Change No. 15 

Service Bulletin: PBY-5 A No. 5B 

Replacement of Propeller Feathering Line Clips. 
1-7-42 

Bureau Change No. 16 

Service Bulletin: PBY-5 A No. 6 A 

Reinforcement to Upper Deck Plating at Bulk¬ 
head No. 6.0. 1-21-42 

Bureau Change No. 19 

Service Bulletin: PBY-5 A No. 7 

Correction of Leaks at Fuel Shut-off Valves. 
1-20-42 

Bureau Change No. 29 

Service Bulletm: PBY-5 A No. 8 A 

Installation of Improved Adjustment for Bomb- 
sight Mounting Base. 3-9-42 
Bureau Change No. 20 

Service Bulletm: PBY-5 A No. 11 

Adjustable Eye Bolt Fitting N.L.G. Actuating 
Cylinder. 1-31-42 


(Continued on next page) 


Restricted 


Consolidated Vultee Aircraft Corporation 




Field Service Bulletin 


10 


Restricted 


BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 3 

Service Bulletin: PBY-5A No. 12 

Modification of Self-Sealing Fuel Cell Installation. 
2-23-42 

Bureau Change No. 42 

Service Bulletin: PBY-5A No. 14A 

Modification of Torpedo Installation. 4-16-42 
Bureau Change No. 26 

Service Bulletin: PBY-5A No. 15 

Tension Spring for Installation Nose Wheel Door 
Lock Mechanism. 2-17-42 
Bureau Change No. 25 

Service Bulletin: PBY-5A No. 16 

Correction of Mechanical Operation of Nose Land¬ 
ing Gear. 2-18-42 
Bureau Change No. 28 

Service Bulletin: PBY-5A No. 17 

Cooling of Engine Nacelles Accessory Compart¬ 
ment. 2-19-42 

Bureau Change No. 35 

Service Bulletin: PBY-5A No. 18 

Lubrication of Nose Wheel Down Latch Shaft 
Bearings. 2-26-42 
Bureau Change No. 32 

Service Bulletin: PBY-5A No. 19A 

Installation of Self-Sealing Fuel Lines. 10-24-42 

Bureau Change No. 33 

Service Bulletin: PBY-5A No. 21 

Reworking of Nose Landing Gear Emergency 

Lowering Lever. 3-26-42 
Bureau Change No. 47 

Service Bulletin: PBY-5A No. 24 

Rework of Electrical Wiring — Cannon Plug to 
Starter Solenoid. 4-3-42 
Bureau Change No. 37 

Service Bulletin: PBY-5A No. 29 

Operating Instructions for Heating System and 
Relocation of Switch. 4-8-42 
Bureau Change No. 40 

Service Bulletin: PBY-5A No. 30 

Addition of Nose Wheel Down Lock Visual Indi¬ 
cator. 4-9-42 

Bureau Change No. 51 

Service Bulletin: PBY-5A No. 31 

Installation of Acrotorque Windshield Wiper. 
4-3-42 

Bureau Change No. 43 

Service Bulletin: PBY-5A No. 32 

Modification of Bomber’s Window Cover. 4-10-42 

Bureau Change No. 41 

Service Bulletin: PBY-5A No. 33 

Corrective Measures for Bow Leaks. 4-13-42 

Bureau Change No. 52 

Service Bulletin: PBY-5A No. 36 

Extension Line for Charging Accumulators. 
4-20-42 

Bureau Change No. 49 

Service Bulletin: PBY-5A No. 39 

Replacement of Main W^heel Cylinder Return 
Valve. 5-11-42 


Bureau Change No. 55 

Service Bulletin: PBY-5A No. 40 

Installation of Nose Wheel Door Lock Mechan¬ 
ism Lubrication Lines. 5-13-42 
Bureau Change No. 64 

Service Bulletin: PBY-5A No. 41 

Reduction of Nose Wheel Oleo Fork End Toler¬ 
ance. 5-14-42 

Bureau Change No. 54 

Service Bulletin: PBY-5A No. 42A 

Interconnecting of Carburetor Vapor Chamber 
Vent Lines. 7-2-42 
Bureau Change No. 57 

Service Bulletin: PBY-5A No. 43 

Installation of Pilots’ Seats Armor Plate and 
Modification of Control Lock. 5-19-42 
Bureau Change No. 61 

Service Bulletin: PBY-5A No. 45 

Rework of A.F.C. Rudder Control Pulley Bracket. 
6-2-42 

Bureau Change No. 62 

Service Bulletin: PBY-5A No. 46 

Instructions for Nose Wheel Tow Bar. 6-1-42 
Bureau Change No. 59 

Service Bulletin: PBY-5A No. 47 

Installation of Heavier Springs in the Main Land¬ 
ing Gear Brakes. 6-3-42 
Bureau Change No. 76 

Service Bulletin: PBY-5A No. 56A 

Hydraulic System — Nose Wheel Door Operat- 
ing Cylinder — Replacement of Piston Rod. 
9-16-42 

Bureau Change No. 71 

Service Bulletin: PBY-5A No. 60 

Wing — Trailing Edges — Drain Holes and 
Grommets — Addition of. 7-16-42 
Bureau Change No. 75 

Service Bulletin: PBY-5A No. 61A 

Electrical Landing Gear Indicating System Micro 
Switches — Replacement of. 8-24-42 
Bureau Change No. 73 

Service Bulletin: PBY-5A No. 62 

Landing Gear — Nose Wheel Down Lock Spring 
— Replacement of. 7-27-42 
Bureau Change No. 79 

Service Bulletin: PBY-5A No. 64 

Hydraulic System — Pressure Gauge on Brakes 
Accumulator — Installation of. 9-2-42 
Bureau Change No. 84 

Service Bulletin: PBY-5A No. 72 

Hydraulic System — Separate Return Line Be¬ 
tween the Selector Valve and Reservoir — In¬ 
stallation of. 10-3-42 
Bureau Change No. 18 

Service Bulletin: PB2Y-3 No. 11 

Controls — Flap Drive Gear Box — Drip Pan for. 
11-16-42 

Bureau Change No. 24 

Service Biilletin: PB2Y-3 No. 15 

Radio — GF/RU Coils — Stowage of. 1-8-43 
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BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 10 

Service Bulletin: PB2Y-3 No. 16 

Electric — Bomber's Switch Panel — Dimming 
Indicator Lights — Installation of. 11-19-42 
Bureau Change No. 13 

Service Bulletin: PB2Y-3 No. 18 

Furnishings — Pilot’s Pedestal and Flight En¬ 
gineer’s Panel — Float Safety Guards — Installa¬ 
tion of. 12-3-42 

Bureau Change No. 23 

Service Bulletin: PB2Y-3 No. 20 

Radio Cable — From DZ Receiver to RAX Junc¬ 
tion Box — Installation of. 11-30-42 
Bureau Change No. 29 

Service Bulletin: PB2Y-3 No. 22 

Furnishings — Commanding Officer’s Rebreather 

— Relocation of. 2-4-43 

Bureau Change No. 7 

Service Bulletin: PB2Y-3 No. 23 

Electric — Extension to Bomb Shackle Plug Re¬ 
ceptacle — Addition of. 12-3-42 
Bureau Change No. 14 

Service Bulletin: PB2Y-3 No. 28 

Electric — Spare Flourescent Cartridge Clips — 
Replacement of. 12-21-42 
Bureau Change No. 25 

Service Bulletin: PB2Y-3 No. 33 

Furnishings — Navigator’s Parachute Stowage 
Hook — Relocation of. 12-30-42 
Bureau Change No. 49 

Service Bulletin: PB2Y-3 No. 65 

Wing — Center Section — Fuel Cell Doors — 
Replacement of. 3-17-43 
Bureau Change No. 26 

Service Bulletin: PB2Y-3R No. 20 

Furnishings — “GF” and “V” Radio Antenna In¬ 
sulator Cups — Installation of. 2-8-43 
Bureau Change No. 88 

Service Bulletin: PBY-5A No. 76B 

Hull — Main Wheel Well — Gusset and Bulk¬ 
head — Reifnorcement of. 2-8-43 
Bureau Change No. 21 

Service Bulletin: PBY-5 A No. 79A 

ZB Homing Equipment and Transmission Lines 

— Installation of. 1-15-43 

Bureau Change No. 100 

Service Bulletin: PBY-5 A No. 87A 

Power Plant — Electric Auxiliary — Heat De¬ 
flector — Installation of. 4-12-43 
Bureau Change No. 108 

Service Bulletin: PBY-5A No. 92 

Landing Gear — Nose — Replacement of Upper 
and Lower Scissors. 2-1-43 
Bureau Change No. 16 

Service Bulletin: PBY-5 B No. 4 

Electrical — Float Motor — Dynamic Brake — 
Installation of. 9-12-42 
Bureau Change No. 15 

Service Bulletin: PBY-5B No. 11 

Generator Fuses — Accessibility of Securing Nuts. 
12-15-42 


Bureau Change No. 5 

Service Bulletin: PBY-5B No. 5B 

Power Plant — Flame Dampeners — Installation 
of Fuel System — Carburetor Supply Line — Mod¬ 
ification of. 11-12-42 

Bureau Change No. 52 No. 34 

Service Bulletins: PBY-5 No. 29, PBY-5A No. 26 

Modifications to Fuel Dump Duct. 4-1-42 
Bureau Change No. 55 No. 44 

Service Bulletins: PBY-5 No. 30, PBY-5 A No. 28 

Replacement of Flexible Hose and Modification 
of Propeller Feathering Line. 4-8-42 
Bureau Change No. 59 No. 50 

Service Bulletins: PBY-5 No. 32A, PBY-5A No. 34A 
Instruction Plate and Diagram for Operation of 
Beaching Gear Lock Pins. 4-17-42 
Bureau Change No. 56 No. 45 

Service Bulletins: PBY-5 No. 34, PBY-5 A No. 3 8 

Replacement of Vapor Dilution System Check 
Valve. 4-25-42 

Bureau Change No. 77 No. 78 

Service Bulletins: PBY-5 No. 36, PBY-5 A No. 44 

Rework of Throttle Arm Extension. 5-30-42 
Bureau Change No. 67 No. 66 

Service Bulletins: PBY-5 No. 39, PBY-5 A No. 50 

Pilot’s Sliding Window Locking Arm Stop. 
6-16-42 

Bureau Change No. 68 No. 63 

Service Bulletins: PBY-5 No. 40, PBY-5 A No. 53 

Pilot’s Instrument Panel — Rearrangement of 
Instruments. 6-23-42 

Bureau Change No. 72 No. 70 

Service Bulletins: PBY-5 No. 42 A, PBY-5 A No. 59 A 

Fuel Cell Installation — Sight Gauge Tubing — 
Replacement of. 7-17-42 

Bureau Change No. 82 No. 82 

Service Bulletins: PBY-5 No. 5 0B, PBY-5 A No. 7 0B 

Power Plant — Flame Dampeners — Installation 
of. 9-24-42 

Bureau Change No. 104 No. 104 

Service Bulletins: PBY-5 No. 60, PBY-5 A No. 83 

Furnishings — Blackout Curtains for Windows 

— Navigator’s and Radio Operator’s Compart¬ 
ment — Installation of. 1-5-43 

Bureau Change No. 105 No. 105 

Service Bulletins: PBY-5 No. 63, PBY-5 A No. 88 
Furnishings — Remote Control Indicating Com¬ 
passes and Navigator’s Top Reading Compass — 
Installation of. 1-33-43 

Bureau Change No. 100 No. 101 

Service Bulletins: PBY-5 No. 64, PBY-5 A No. 90 

Surface Controls — Aileron Guide — Modification 
of. 1-20-43 

Bureau Change No. 61 No. 54 

Service Bulletins: PBY-5 No. 3 5, PBY-5 A No. 42 

Interconnection of Carburetor Vapor Lines. 
5-15-42 

Bureau Change No. 3 

Service Bulletin: PB2Y-3 No. 2 

Hull — Former — Stations No. 9.1 and No. 9.2 

— Reinforcement of. 9-2-42 
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BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 4 

Service Bulletin: PB2Y-3 No. 3 

Fuselage — Station No. 9 — Bulkhead Reinforce¬ 
ment. 10-15-42 

Bureau Change No. 27 No. 21 

Service Bulletins: PB2Y-3 No. 52, PB2Y-3R No. 26 

Furnishings — Astrograph Mounting Ring and 
Stowage Case — Installation of. 2-12-43 
Bureau Change No. 28 No. 22 

Service Bulletins: PB2Y-3 No. 53, PB2Y-3R No. 27 
Hull — Bulkhead No. 6 Snubbing Post — Water 
Sealing of. 2-11-43 

Bureau Change No. 42 No. 35 

Service Bulletins: PB2Y-3 No. 58, PB2Y-3R No. 31 

Power Plant — Thermocouple Block — Reloca¬ 
tion of. 2-27-43 

Bureau Change No. 34 No. 27 

Service Bulletins: PB2Y-3 No. 59, PB2Y-3R No. 32 
Electrical — Auxiliary Power Unit Oil Heater 
Control — Installation of. 2-27-43 
Bureau Change No. 20 No. 15 

Service Bulletins: PB2Y-3 No. 7A, PB2Y-3R No. 34 
Armament — M-8 Signal Pistol and Cartridge 
Stowage — Installation of. 3-4-43 
Bureau Change No. 41 No. 34 

Service Bulletins: PB2Y-3 No. 62, PB2Y-3R No. 3 5 
Wing — Reinforcement of Outer Panel for Sup¬ 
port of the “ZA” Antenna. 3-9-43 
Bureau Change No. 46 No. 38 

Service Bulletins: PB2Y-3 No. 68, PB2Y-3R No. 39 
Fuel Unit Box Valves — Valve Guides Replace¬ 
ment of. 3-13-43 
Bureau Change No. 18 

Service Bulletin: PB2Y-3R No. 9 

Electric — Recognition Lights — Switch Guard 
— Installation of. 1-18-43 
Bureau Change No. 19 No. 14 

Service Bulletins: PB2Y-3 No. 31, PB2Y-3R No. 2 
Hull — Tail Beaching Gear Opening — Water 
Deflector — Installation of. 12-31-42. 

Bureau Change No. 19 No. 14 

Service Bulletins: PB2Y-3 No. 32, PB2Y-3R No. 4 
Hull Forward Snubbing Posts — Provide Water¬ 
tight Seal for. 12-30-42 

Bureau Change No. 11 No. 17 

Service Bulletins: PB2Y-3 No. 10A, PB2Y-3R No. 8 

Fuel Sight Gauge — Drain Lines — Installation 
of. 1-18-43 

Bureau Change No. 9 No. 5 

Service Bulletins: PB2Y-3 No. 8A, PB2Y-3R No. 11 

Controls — Aileron — Push-Pull Rods and Bell- 
cranks — Replacement of. 1-21-43 


Bureau Change No. 32 No. 25 

Service Bulletins: PB2Y-3 No. 41, PB2Y-3R No. 15 
Auxiliary Power Unit — Exhaust Outlet Deflec¬ 
tor — Installation of. 2-3-43 
Bureau Change No. 30 No. 23 

Service Bulletins: PB2Y-3 No. 44, PB2Y-3R No. 18 
Electrical — Propeller Feather Circuit Protection 
Against Shorting of. 2-3-43 
Bureau Change No. 6 No. 4 

Service Bulletins: PB2Y-3 No. 48, PB2Y-3R No. 22 
Floats — Retracting Mechanism Journal — In¬ 
spection of. 3-10-43 

Bureau Change No. 26 No. 20 

Service Bulletins: PB2Y-3 No. 49, PB2Y-3R No. 23 

Hull — Rear Handling Lug — Replacement of 
Bolts. 2-13-43 

Bureau Change No. 35 No. 28 

Service Bulletins: PB2Y-3 No. 50, PB2Y-3R No. 24 
Furnishing — Interphone Station Junction Box 
— Installation of. 2-15-43 
Bureau Change No. 31 No. 24 

Service Bulletins: PB2Y-3 No. 51, PB2Y-3R No. 2 5 
Beaching Gear — Lowering Mechanism Lock Pin 
—Enlargement of. 2-13-43 
Bureau Change No. 73 No. 72 No. 1 

Ser. Bui.: PBY-5 No. 25, -5A No. 22, -5 B No. 1 

Reinforcing of Aileron Ribs, Control Lever and 
Bellcrank. 6-1-42 

Bureau Change No. 79 No. 80 No. 3 

Ser. Bui.: PBY-5 No. 45, -5A No. 65, -5B No. 2 

Elevator — Control — Horn — Replacemet of. 
8-29-42 

Bureau Change No. 76 No. 77 No. 2 

Ser. Bui.: PBY-5 No. 47, -5A No. 68, -5B No. 3 

Power Plant — Oil Tank Filler Cap — Addition 
of Spring to Locking Clip. 9-12-42 
Bureau Change No. 80 No. 81 No. 4 

Ser. Bui.: PBY-5 No. 53, -5A No. 73, -5B No. 7 

Furnishings — Pelorus Drift Sight — Stowage 
Brackets for. 10-8-42 

Bureau Change No. 94 No. 95 No. 12 

Ser. Bui.: PBY-5 No. 57, -5A No. 78, -5B No. 9A 

Armament — Type N-4 Gun Camera — Provi¬ 
sions for. 10-21-42 

Bureau Change No. 99 No. 99 No. 14 

Ser. Bui.: PBY-5 No. 61, -5A No. 84, -5B No. 13 

Fixed Equipment — Automatic Pilot’s Servo Unit 
Lines — Securing of Lines i\gainst Failure. 
1-7-43 

Bureau Change No. 114 No. Ill No. 18 
Ser. Bui.: PBY-5 No. 74, -5A No. 94, -5B No. 17 

Power Plant — Pilot’s Control Unit — Friction 
Adjustment for Throttle and Propeller Controls. 
3-3-43 
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Figure 1 


Figure 2 


SHIELD FOR TOP TURRET 
OXYGEN FILLER VALVE-B-24D 


Figure 1 shows the new shield, Part Number 
32F36031-6, which had been installed over the filler 
valve of the top turret oxygen tanks. This shield is 
made of metal and on the end is a small plate giving 
filling instructions for these tanks. Figure 2 shows 
the shield over the AC32376 pressure signal. 

This may seem a small and insignificant change 
but the necessity for keeping the filler valves, and 


all parts of the oxygen system, free of oil and foreign 
matter is very important. The location of the turret 
guns above this valve, with the possibility of excess 
oil and grease from the guns coming in contact with 
the valve, constitutes a definite hazard unless pro¬ 
tection is provided. 

This change was first incorporated on B-24D air¬ 
plane Serial Number 42-40786 and will continue on 
subsequent airplanes of this model. 
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TWO (2) COMMUTATOR BRUSH HOLDERS GROUND¬ 
ED TO BRUSH RING AND TO BASE. 

DOUBLE BRUSH HOLDERS FOR SLIP RING FARTHEST 
FROM WINDING GROUNDED TO FRAME THROUGH A 
BRUSH RING MOUNTING SCREW. 


ONE END OF MOTOR SHUNT FIELD GROUNDED UNDER 
RESISTOR GROUNDING SCREW. 

ADJUSTABLE REACTOR LEAD GROUNDED UNDER 
CAPACITOR CLAMPING SCREW. 

ONE END OF GENERATOR FIELD RESISTOR COIL 
GROUNDED TO MOUNTING BRACKET. 


INVERTER AND RELAY FAILURES ON B-24E 


Considerable trouble is being- experienced in the 
field with inverters and inverter relays on the B-24E 
airplanes. 

Inverters 

We have been advised that the two main difficul¬ 
ties with the inverter lie in the fact that the rectifier 
is inoperative, and that attempts to reduce the ex¬ 
cessive voltage and frequency in the inverter have 


not been successful. In order to clarify this situa¬ 
tion, the following text and drawing, see Figure 3, 
are submitted by our Service Department Engineer¬ 
ing staff. 

The speed regulating winding current is supplied 
by a rectifier and resonant circuit feed-back arrange¬ 
ment, the mechanism for which is found in the con¬ 
trol box on top of the inverter. This mechanism 
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INVERTER NO. 1 


n 



consists of a capacitor, a reactor and a rectifier. 
The speed regulating field current is supplied by 
the rectifier, which is in turn fed by the 26 volt, 400 
cycle single-phase output circuit through the capac¬ 
itor and reactor. The latter two units constitute a 
series resonant circuit tuned for a peak feed-back 
at a frequency slightly in excess of 400 cycles. Thus, 
as the inverter comes up to speed, the current in 
the regulating field increases rapidly when the fre¬ 
quency approaches 400 cycles, and causes the in¬ 
verter speed to stabilize at approximately 8000 
RPM. 

The current supplied to the regulating field wind¬ 
ing by the rectifier is pulsating. In order to reduce 
the resulting flux pulsation, damper coils are placed 
around the motor field poles. 


For voltage adjustment the following should be 
used: 

(a) The three-phase voltage may be adjusted by 
means of the slide wire resistor in the control 
box mounted on the inverter. When the watt 
load on the 26-volt winding is increased the 
DC line current, and consequently, the current 
through the generator series winding is in¬ 
creased. This causes an increase in generated 
voltage in the three-phase circuit. To reduce 
this voltage it becomes necessary to make the 
proper adjustment on the slide wire resistor. 

(b) The final setting of the resistor at the factory is 
made with a 60 watt, 150-volt-ampere load on 
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the three-phase circuit and 27.5 volt DC input. 
This will result in approximately 115 volts at 
half load on the three-phase circuit, all other 
conditions remaining unchanged. Any large 
change in the load imposed on the 26-volt cir¬ 
cuit will necessitate a change in the setting 
of the slide wire resistor. To increase the three- 
phase voltage move the resistor slider down 
or toward the inverter and to reduce the volt¬ 
age move the slider up or away from the in¬ 
verter. 

For frequency adjustment, the output frequency 
may be varied over a small range by changing the 
movable connection to the reactor terminal board. 
The reactor, part No. 36087, which is part of the 
resonant circuit, is provided with a terminal board 
having four (4) screw terminals. These terminals 
make it possible to vary the reactance by a small 
amount to compensate for variations in capacitance. 
It is possible to vary the speed over a small range 
by changing the position of the movable lead to the 
terminal board of the reactor. The speed is at maxi¬ 
mum when terminal No. 1 is connected, while con¬ 
nection to No. 4 terminal gives the minimum speed. 

Final adjustments of voltage frequency should 
be made after the inverter has operated under the 
actual connected service load for at least 15 min¬ 
utes. 

Inverter Relay 

The fact that several instances of burned-out 
coils in the inverter relay occurred, prompted an 
investigation on this subject. 

It was discovered that the Ford drawing, 
GK32E12000 sheet No. 2, covering the wiring detail 
of the relay, varied from the Leach drawings. The 
discrepancies brought to light are as follows: The 
Ford drawings showed the No. 6 terminal on the 
power input solenoid and the No. 9 terminal of 
the selector solenoid as being wired through 16P945 
to the switch instead of the proper method as shown 
by the Leach Relay drawing. Also the Ford draw¬ 
ing shows the No. 5 terminal of the power input 
solenoid grounded through 16P115 instead of being 
wired to the switch as shown by the Leach Relay 
drawing. 

In order to determine whether the relays on ships 
at your base are wired properly, reference may be 
made to the circuit diagram for the Leach Relay 
shown in Figure 4. 



Figure 5 

CAUTION: ON REMOVING B-24 
MAIN LANDING GEAR WHEEL 

When, for any reason a main landing gear wheel 
is being replaced, care should be taken to make sure 
that the bearing spacer (Bendix part No. 56677) 
shown in Figure 5 does not come off with the wheel 
which is being removed and fail to be replaced with 
the new wheel. A few instances of failure to include 
the spacer when reinstalling the wheel and brake 
assembly on the axle have been brought to our at¬ 
tention. 

Grease surrounds the spacer and causes it to stick 
to the wheel assembly during the pulling operation. 
As the spacer is a Bendix part and therefore fur¬ 
nished with the oleo assembly it must be retrieved 
from the old wheel and replaced on the axle before 
installing the new wheel. 

As a precautionary measure it is suggested that 
the wheel be thoroughly tested for play or slack be¬ 
fore the airplane is removed from the jacks. One 
method for this test is as follows: When the wheel 
is in place tighten the axle nut then release it one 
full turn. If the spacer has been omitted there will 
be a decided side-wobble of the wheel when pushed 
or pulled from the side. 

The seriousness of this omission cannot be over¬ 
emphasized. 
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Figure 6 


HEAT ANTI-ICING ON PBY-5 


Beginning with PBY-5 airplane Bureau Serial 
Number 08349 a new system of heat anti-icing is 
being installed. 

The installation of heat anti-icing equipment con¬ 
sists essentially of a heat exchanger installation on 
the outboard exhaust stack of each motor, see Fig¬ 
ure 6, and an internal combustion heater installed in 
the empennage, see Figures 7 and 8. Sufficient duct¬ 
ing is furnished to distribute the heated air through 
the leading edges of the wing and horizontal sta¬ 
bilizer, and upper vertical fin. No anti-icing pro¬ 
visions are made for the leading edge between the 
nacelles. 

Air heated by passing over the heat exchanger 
is exhausted overboard when anti-icing is not re¬ 


quired. When anti-icing is required this heated air is 
directed through the wing leading edge ducts. Di¬ 
rection of flow of this heated air is controlled by 
a wing gate in the side of the heat exchanger 
shrouding. This wing gate is actuated by a White 
Rogers Electric actuating motor. When this gate 
is open, heated air passes overboard. A thermal con¬ 
trol will automatically start the actuator to close 
the wing gate if the duct temperature exceeds 150°C. 
and will again start the motor to open the wing gate 
when the temperature drops. 

A ram air operated heater (Stewart-Warner 
901 A), see Figures 7 and 8, is installed in the lower 
vertical fin. An overheat switch is installed on the 
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hot air end of the heater so that the heater will cut¬ 
out at 150° C and will cut-in again when the duct 
temperatures drop within safe limits. 

A damper is provided in the inlet air duct to pre¬ 
vent spray from entering the heater on take-offs and 
landings. 

The following procedure should be followed when 
checking out this equipment: 

To Operate Wing Anti-Icing 

1. Close heat anti-icing switch, Figure 9, on main 
distribution panel. 

2. To direct heated air through the wing leading 
edge ducts, throw the pilot’s anti-icing switch 
up to “open.” This switch is located on the yoke 
signal box. 

3. Temperature of air passing into wing ducts will 
be indicated on mechanic’s temperature gauges. 

4. To pass the heated air out into the slipstream, 
throw the pilot’s anti-icing switch down to 
“closed.” 



Empennage Heater Figure 7 



i 



To Operate Empennage Heat Anti-Icing 

1. Pull the Shakespeare control, Figure 12. which 
is located on the forward side, deckline, bulkhead 
No. 7, fully out. 

2. Close heat anti-icing switch on main distribu¬ 
tion panel (same switch as for wing anti-icing). 

3. Close switch on port side of bulkhead No. 7, 
Figure 12. 

4. Temperature of air passing into empennage ducts 
will be indicated on mechanic’s temperature 
gauge. 

3. To stop empennage heater open switch on bulk¬ 
head No. 7. 

6. Push Shakespeare control fully in prior to land¬ 
ing. 

Caution 

1. Do not take off with fabric cover, Figure 11, 
over air intake duct for empennage heater. 

2. Do not attempt to start empennage heater with 
Shakespeare control pushed in on bulkhead No. 7. 

3. Do not take off or land with Shakespeare control 
on bulkhead No. 7 pulled out. 

4. Do not shut off A.P.U. fuel supply valve in me¬ 
chanic’s instrument panel while operating the 
empennage heater. 

5. Do not let wing air temperature or empennage 
air temperature exceed 150°C. 

6. Do not attempt to operate empennage heater 
while airplane is at rest unless the fabric scoop 
is in place on the air intake duct and the motors 
running at a minimum of 1350 RPM. A momen¬ 
tary acceleration of the motors may be necessary 
to start the heater, after which the RPM may be 
reduced to 1350. 



Empennage Heater Installed 


Figure 8 
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Figure 9 


Main Distribution Panel 



Figure 10 


7. Do not push the Shakespeare control in imme¬ 
diately after switching- empennage heater off. 
Control should be left out to insure burning of 
all fuel in heater. Time required for this should 
not exceed five minutes. A rapid decrease in 
temperature will be noted when combustion ceases. 

General Notes 

Test flights made at this plant indicate that no 
trouble should be experienced with the wing anti¬ 
icing installation. The heat exchanger should be 
checked after the first 100 hours operating time, for 
burn-outs, and should be checked every 50 hours 
thereafter until a total of 3C0 hours operating time 
is logged. After 300 hours a check should be made 
at least once every 25 hours until the length of 
life of this equipment is satisfactorily established. 

Empennage heaters have been successfully oper¬ 
ated in flight and on the ground using the canvas 
scoop provided. It has been noted, in the event the 
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duct temperatures exceed 150°C and the overheat 
switch cuts out, that the time required for the switch 
to cool down and cut back in is approximately ten 
minutes. (It is believed that this time lapse is too 
long and a faster acting thermal control will replace 
the present overheat switch as soon as material can 
be made available.) 

Common causes of heater failure have been vapor 
in the fuel line and dirt fouling the fuel pump. A 
strainer has been added to correct the latter condi¬ 
tion. Vapor can be removed from the fuel line by 
bleeding the line. 

Some trouble has been experienced due to im¬ 
proper setting of the relief valve (Adel No. A8182) 
on the heater fuel booster pump (Adel No. 52-5- 
24S-4*4). This valve will open at 4 to 5 lbs. 
pressure if correctly set. Valve settings higher than 
this will result in flooding of the heater carburetor; 
lower settings result in cavitation at altitude. 

The heater exhaust tube (28F6758) should be in¬ 
spected for burnouts after 100 hours of heater op¬ 
eration and every 25 hours thereafter until the 
length of life has been satisfactorily established. 
Laboratory tests indicate that the exhaust tube will 
last approximately 100 hours and should be replaced 
after that length of time. 

The length of life of this flexible exhaust is con¬ 
sidered too short. Design work is going ahead at the 



Empennage Infake Duct Figure 11 


present time to replace the flexible exhaust with a 
solid tube exhaust. The flexible exhausts will be re¬ 
placed in service when material can be made avail¬ 
able. 

Tests show that the indicated temperature at 
5000 feet altitude with motors operating at 2200 
RPM and 29^" manifold pressure should be 110°C- 
130°C for both wing and empennage ducts. 


© 

Figure 12 
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B-24D 

ACCESS DOOR IN 
TOP ENGINE COWLING 

A new top panel with a small access door has been 
provided for the engine cowling on B-24D airplanes, 
see Figure 14. This has been done in order to facili¬ 
tate manual operation of the starter switch. Figure 
13 shows instructions for hand cranking — which 
are written on bottom engine cowling. 

A switch with “on-off” positions is installed at the 
rear of the starting motor. For normal starting from 
the cockpit this switch is in the “ON” position. For 
manual starting this switch must be in the “OFF” 


Instructions on Bottom Engine Cowling 



Figure 13 



Access Door in Top Engine Cowling Figure 14 

position in order to lift the brushes off the commuta¬ 
tor and free the starting unit of the attendant drag. 

Access to this switch could formerly be had only 
by removing a large section of the top engine cowl¬ 
ing, constituting considerable loss of time when 
manual operation was necessary. With the new 
door, access may now be gained by merely releasing 
two Dzus fasteners thus saving not only time but 
also doing away with the wear on parts being re¬ 
moved and replaced. 

This improvement was first installed on B-24D 
airplane Serial Number 42-40868 and will continue 
on subsequent B-24D and PB4Y-1 airplanes prior 
to delivery. 
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AIR OIL SHOCK STRUT 
ON TAIL BUMPER— B-24D 


The rubber ring shock strut on the tail bumper 
B-24D airplanes has been replaced by an air oil 
shock strut. 

The purpose of the tail bumper is to absorb land¬ 
ing load and protect the lower turret and belly of 
the plane on an abnormally nose-high landing and 
talso on the ground in case of sudden shift of a 



Figure 1 5 


heavy load to the tail. Tail low landings with the 
rubber ring shock strut have resulted in damage to 
the tail skid structure. 

The air-charged strut C. V. A. C. No. STRU-5 
(Aircraft Accessories Strut No. 2004) shown in 
Figure 15 is designed to take a higher load and take 
it more efficiently. It is charged with air to 600 p.s.i. 
and has adequate energy absorption with the air¬ 
plane at 64,000 pounds gross weight. It connects 
the sleeve fitting of the strut to the tail skid actu¬ 
ating arm as did the rubber ring strut, the installa¬ 
tion being the same for both. 

Of interest to the Field Service Personnel is the 
fact that the new type strut will require servicing. 
The instruction plate is mounted on the upper cylin¬ 
der of the strut. 

The air-oil strut is to be incorporated in produc¬ 
tion beginning with B-24D airplane Serial Number 
42-40918 and is to continue on subsequent B-24D 
and PB4Y-1 airplanes. 

This tail bumper installation will continue in pro¬ 
duction until it is superseded by the tail skid, which 
is still in the design stage. 

The tail skid will be of a non-retractable type, 
extending below the skin line and faired in prop¬ 
erly. The air-charged strut will be used to absorb 
impact loads. The hydraulic parts of the present tail 
bumper will be removed, and the surrounding struc¬ 
ture reinforced to take full three point landing loads. 

Full description of the tail skid will appear in a 
later issue. 


CORRECTION 

In Volume 1 Number 9 of this publication it was 
stated that Rerouting of Oil Lines and Change of 
Fittings was first incorporated on B-24D airplane 
Serial Number 42-40568. We wish to correct this 
to read, Serial Number 42-40813. 
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New Maintenance Parts Kit 
Supplied in B-24D 

Use of B-24 airplanes in widely-scattered opera¬ 
tional flights, with resultant lapses of contact with 
established maintenance and repair depots, had in¬ 
dicated the necessity for provision, in each delivered 
airplane, of extra supplies of certain parts. There¬ 
fore, at the request of the Air Service Command, 
a kit of this type has been developed, and is termed 
officially “Maintenance Part Kit No. 32F7397,” see 
Figure 1. 

Provisions for stowage of this kit have been made 
at Station 4.0 directly below the flight deck and at 
center line of airplane. Subject Maintenance Kit 
will appear on B-24D airplane Serial No. 42-41004 
and is being scheduled for installation in the near 
future on C-87, B-24E and B-24G models. 

In general, the kit is made up of four rolls, (Fig¬ 
ures 3, 4, 5 and 6) each containing numerous pockets 



Figure 1. Maintenance Part Kit Assembled for Stowage. 


to hold miscellaneous cotter pins, nuts, bolts, and 
fittings. In addition, a variety of repair articles such 
as alclad patches, plexiglas, gasket material and 
other essential equipment is stowed in the bag as 
loose items, (Figure 2). 

Pockets located on the individual rolls are sten¬ 
ciled with the part number of the item contained 

(Continued on Page 4) 
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Figure. 6. Unfolded Roll Showing Bags A, B, C, D and E. 


Maintenance Parts Kit 

(Continued from Page 2) 

therein, and loose items stowed in the bag are like¬ 
wise stenciled. 

A leather-bound index known as the “Mainte¬ 
nance Part Kit Parts List” is being composed, and 
upon completion will be included in the kit to fa¬ 
cilitate identification of the various parts. 

It is believed this newly-developed Maintenance 
Part Kit will help solve the ever-increasing problem 
of supplying service parts to numerous and widely- 
scattered bases. 

-©- 


B-24 Sets New Record 


A new Atlantic crossing record was recently set 
by a Liberator. The ship flew 2200 statute miles 
in six hours and 12 minutes. The week previous, an¬ 
other B-24 had established a record of six hours and 
24 minutes for the crossing. 

-©- 
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Bom b Bay Shut-Off Valve 
Added to B-24 Fuel System 

In conjunction with the Auxiliary Wing Cell 
Fuel Transfer Control Revision, introduced in Vol. 
1, No. 13 Field Service Bulletin of June 15, 1943, a 
new shut-off valve for the Bomb Bay Auxiliary 
Fuel System was also incorporated. This improve¬ 
ment appeared on B-24D airplane Serial Number 
42-40918 and will continue on subsequent B-24D and 
PB4Y-1 airplanes. 

Previously, each time the bomb bay auxiliary 
fuel cells were to be removed from the airplane, 
it was necessary to replace the “T” fitting with a 
straight piece of tubing at the point where the 
Bomb Bay System connects into the Crossfeed. 
Escaping fuel, which drained into the airplane flight 
and bomb bay deck during this change-over consti¬ 
tuted a serious fire hazard. 

The bomb bay tanks can now be removed by 
placing the Bomb Bay Fuel Shut-Off Valve (Figure 
7 ) in “off” position and then proceeding with the 
necessary steps involved in disconnecting the cells. 
Any possibility of fuel leaking out of the Crossfeed 
or of air entering the Crossfeed at this location is 
now eliminated. This additional valve serves a dual 
purpose inasmuch as it also provides a means of 
draining the entire fuel system. 

The following instructions have been approved 
as the proper method of transferring fuel from the 
Bomb Bay Tanks to the Main Wing Tanks, and 
render obsolete, portions of the “New Fuel System 
Instructions” contained in Vol. 1, No. 1, Field Serv¬ 
ice Bulletin of December 15, 1942. 

TO TRANSFER FUEL FROM THE BOMB BAY 
TO THE MAIN WING TANKS 

1. Set the bomb bay selector valve, on the catwalk 
at Station 5, to the bomb bay tank to be drained. 

2. Set the selector valve for the one wing tank to 
be filled to “No. . . Tank to No. . . Engine and 
Crossfeed.” 

3. Set the selector valves for the other three tanks 
to “No. . . Tank to No. .. Engine.” 

4. Set the bomb bay shut-off valve to “Bomb Bay 
to Crossfeed.” 

5. Turn ON bomb bay booster pump. 


6. Turn OFF the booster pump of the wing tank 
to be filled. Now the fuel will flow from the se¬ 
lected bomb bay tank through its selector valve, 
booster pump, and shut-off valve and up into 
the cross-feed manifold. It will then flow out of 
the cross-feed manifold through the main wing 
tank noted in Item 2 above. From there, part of 
the fuel will flow to the engine and the remainder 
will be forced back through the fuel hose and 
booster pump (previously turned off) and up 
into the main tank. When the fuel sight gauges 
on the forward side of bulkhead 4.1 indicate that 
this particular wing tank is within 50 gallons of 
full, turn booster pump OFF and reset selector 
valves (bomb bay selector and bomb bay shut¬ 
off valves) to OFF, and wing tank selector valve 
to “No. . . Tank to No. .. Engine.” 

7. This procedure should be followed until the wing 
tanks are all filled, as noted above, or the bomb 
bay tanks are empty. 

8. Do not attempt to fill more than one main tank 
at one time as all engines connected to the cross¬ 
feed manifold will stop running when the bomb 
bay tanks are completely empty and air is intro¬ 
duced into the cross-feed manifold. When an 
engine stops set its main selector valve to “No. 

. . Tank to No. . . Engine,” and start the engine. 



Figure 7. Bomb Bay Fuel Shut-Off Valve Illustrated. 
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Lubrication of B-24 Propeller Governor Heads Described 


At the time of next overhaul or at any time that 
the electric propeller governor “head” fails to give 
satisfactory low temperature operation, it is sug¬ 
gested that the unit be returned to an overhaul 
base for relubrication and replacement of ball bear¬ 
ings. If this is impractical, follow the procedure as 
outlined below. 

(1) Disassemble the unit and thoroughly wash 
out the old lubricant. This procedure is outlined in 
the Eclipse Overhaul Manual, Chapter 11 Part B, 
and should be referred to if such a manual is avail¬ 
able. 

(2) Lubricate the various parts as illustrated in 
Figure 8. The following lubricants are required: 

ROYCO No. 210 Oil—Manufactured by the Royal 
Engineering Co., Whippany, New Jersey. If this 
oil is not available, a substitute lubricant made of a 
mixture of 1 teaspoon of No. 38 Acheson graphite, 
(AAF Specification 2-64, manufactured by The Na¬ 
tional Carbon Co., Cleveland, Ohio) in one quart 
of compass oil (Specification AN-C-551) may be 
used. 

BEACON M-285 Grease—Manufactured by the 
Standard Oil Co., of New Jersey. (Specification 
AN-G-3.) 

(3) Replace the armature ball bearings No. 
105480 and No. 105481 and the intermediate gear 
ball bearings No. 89491 with new bearings marked 
as shown below. 

It should be noted that ball bearings which are 
properly lubricated and have the increased internal 
clearance may be distinguished from the old bear¬ 
ings by the bearing manufacturer’s part number 
listed below, which is stamped on the bearing. 

Parts Required: 

EA-89491 (2 req.) Bearing — Ball Bearing 
Manufacturer’s Part 7034L1 (LT). 

EA-105480 (1 req.) Bearing—Ball Bearing 
Manufacturer’s Part 77036L1 (LT). 

EA-105481 (1 req.) Bearing—Ball Bearing 
Manufacturer’s Part 466466. 

Parts Discarded 

EA-89491 (2) Bearing—Ball Bearing Man¬ 
ufacturer’s Part 7034LIU. 

EA-105480 (1) Bearing—Ball Bearing Man¬ 
ufacturer’s Part 77036LIR. 

EA-105481 (1) Bearing—Ball Bearing Man¬ 
ufacturer’s Part 466282. 


Note: Although Eclipse still retains the same EA 
numbers on the required and discarded parts, check 
carefully for new manufacturer’s part number that 
follows the EA number. 

These new parts have been prelubricated by the 
manufacturer with the proper grease for satisfactory 
operation. 

Note: Any fully shielded bearing should not be 
washed in any cleaning solvent whatsoever. Replace 
it. 

(4) In the event that new bearings, which incor¬ 
porate increased internal clearance and which have 
been prepacked with the proper lubricant, are not 
available, the procedure outlined below may be fol¬ 
lowed : 

(a) Bearing EA-89491, Manufacturer’s Part 7034 
LIU. This bearing is shielded only on one side. 
Remove the old grease by washing in unleaded gaso¬ 
line or any other suitable solvent. Do not allow any 
dirt, grit, or metal chips to enter the bearing. Check 
the bearing for smooth operation. If it is in satis¬ 
factory condition, lubricate with Beacon M-285 
grease. Use only enough grease to fill spaces be¬ 
tween the balls about % full. 

(b) Bearing EA-105480, Manufacturer’s Part 
77036 LIR. This is a double shielded bearing. Re¬ 
move one shield by inserting a sharp instrument 
under the edge of the seal. With the instrument rest¬ 
ing on the outside diameter of the inner race, pry 
up one spot on the shield. Be careful not to injure 
the ball retainer during these operations. Insert a 
screwdriver into the opening just formed and pry 
off the shield completely. 

Wash, check, and lubricate the bearing as out¬ 
lined above. 

Assemble the bearing into the propeller gover¬ 
nor “head” without attempting to replace the shield. 

(c) Bearing EA-105481, Manufacturer’s Part 
466282. This is a double red seal bearing. Remove 
one of the shields by pushing a sharp instrument 
through the red felt seal up between the two pieces 
of the shields. With the instrument resting on the 
outside diameter of the inner race, pry up a spot 
on the shield. Insert a screwdriver into the opening 
formed, and pry off the seal completely. 
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Lpack with beacon 

M-285 GREASE 


COAT O.D. OF BEARING AT 
ASSEMBLY WITH 
BEACON M-285 GREASE 


PACK WITH BEACON- 
M-285 GREASE 


PREPACKED WITH BEACON 
M-285 GREASE 


Figure 8. Chart Showing Lubrication Points on B-24 Propeller Governor Heads with Lubricants Specified. 


Clean, check, and lubricate the bearing as out¬ 
lined above. 

Assemble the bearing into the propeller governor 
“head” without attempting to replace the shield. 

IMPORTANT : Ball bearings which have been 
removed from the “head” and relubricated as de¬ 


scribed above must be replaced as soon as the new 
bearings listed are available. 

(5) Reassemble the propeller governor control. 
Here again the Eclipse Overhaul Manual, Chapter 
11 Part B, should be referred to if it is available. 

-©- 
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B-24D Auxiliary Fuel Cell 
Installation Corrected 

We wish to correct erroneous information which 
appeared in Vol. 1, No. 11 Field Service Bulletin 
under the title “Auxiliary Fuel Cell Installation on 
B-24D.” The text affected comprises the first six 
lines of the second column on Page four (4), also the 
illustrations shown in Figures 5 and 6 on Page 
five (5) as follows: 

A. Tie long strap No. 5 securely to strap No. 2 
after looping once around strap No. 1 on the oppo¬ 
site side from access door as shown in Figure 9 



and not as shown in the original drawing, Figure 5. 

B. Thread strap No. 5 through lightening hole in 
bulkhead as shown in Figures 10 and 11, and not 




through small cutout as shown in the original draw¬ 
ing Figure 6. 

Adherence to the above corrections is highly im¬ 
portant as it is impractical to install subject fuel 
cells by the method previously recommended. Please 
make notation on the affected text referring to this 
correction. 

Shop Hint: A method of preventing slippage of 
the No. 5 strap at its point of attachment to No. 1 
and No. 2 straps (Figure 9) thus speeding up cell 
installations, has been devised by crews installing 
these units at the factory. The method eliminates 
tying of the towing strap No. 5 to No. 1 and No. 2 
straps by the following procedure: 

1. Sew a loop on the extreme end of strap No. 5. 

2. Sew a loop on strap No. 1 at the points where 
strap No. 5 was formerly looped. 

3. Before securing straps No. 1 and No. 2 to cell, 
attach No. 5 strap to them, making use of the 
newly provided loops. 

4. Secure straps No. 1 and No. 2 to cell and pro¬ 
ceed with installation. 

-©- 

B-24 Has 315,000 Parts 

The B-24 Liberator’s 315,0,00 separate kinds of 
parts come from 28 states and the province of On¬ 
tario, Canada. Some 1400 manufacturers supply 
parts from 1500 factories whose employees are of 
every creed and color. 

- © - 
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Procedure for Painting PBY Hulls 
Answers Service Requests 

In answer to field service requests for information 
on painting Consolidated Vultee PBY airplane hulls, 
the following methods and materials are recom¬ 
mended : 

Hulls should first be cleaned with a solvent, some 
approved are Turco Products Co. Solvent B, or Ful¬ 
ler’s Brush Wash. Soap and water is not recom¬ 
mended because this solution will not entirely re¬ 
move grease. 

Following cleaning, the entire exterior surface 
should be primed with one coat of primer (AN- 
TT-P-656A), followed by one coat of Dupont (Line 
No. 71) camouflage enamel. 

If new paint is to be applied over old paint, the 
surface should be cleaned as in the foregoing, using 
Turko’s No. 1595 solution. This is a non-toxic, water- 
soluble paint remover. If it is discovered, after old 
paint has been removed, that the surface is not 
entirely anodized, some type of phosphoric alcohol, 
one of the approved is Turko’s WO No. 1, should 
be applied to etch the surface. 

Proceed as follows: 

1. Mix one part of WO-1 with three parts of 
water. 

2. Apply this solution to the surface with either 
a clean cloth or a brush. Allow solution to dry for 
four minutes. 

3. Rinse off with clear, cold water. 

Cleaning with the same solutions is recommended 
for interior painting. Any bare surfaces below the 
waterline should be touched up with tinted P-27 
primer. 

In either interior or exterior painting, enamel 
should never be applied directly to bare metal. A 
priming coat should always be used as a base. 

New Blisters To Be Added to B-24D 

The pilot’s and co-pilot’s side window blisters, 
installed on and after B-24D airplane Serial No. 
42-40058, are so advantageous that two blisters are 
to be added on and after B-24D airplane 42-72865. 
These additions are to be located between stations 
3.1 and 3.2 on both right and left sides to provide in¬ 
creased vision for other occupants of the flight deck. 
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BLUE CIRCLE RED BORDER 



Figure 1. New Cocarde Design Adopted by U. S. Army and Navy Air Corps 


New Insignia Adopted for U. S. Army and Navy Aircraft 


A cocarde of new design is being placed on all 
Consolidated Vultee airplanes in accordance with 
the U. S. Army's T.O. 07-1-1C, and the U. S. Navy's 
ALNV 129. 

The familiar five-point white star within a blue 
circle is being replaced with the new standard insig¬ 
nia shown in Figure 1. 

Existing insignia may be reworked by adding the 
white rectangular areas and red border, provided 
that diameter of the blue circle will be 75% of the 
distance between leading edge of wing and aileron 


cut-out (Figure 2). The circle must not be more 
than 60", nor less than 30" in diameter. ★ ★ ★ 


NEVER LESS THAN 6 " 



BLUE CIRCLE WILL 
BE 757. OE DIS¬ 
TANCE BETWEEN 
LEADING EDGE OF 
WING AND AILERON 
CUTOUT, EXCEPT 
THAT THE CIRCLE 
WILL NOT BE 
GREATER 
NOR LES! 

INCHES IN DIAMETER 


Figure 2. New Cocarde Shown Painted on Wing 
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HIGH SUCTION PASSAGE 


CARBURETOR FUEL INLET 
FUEL INLET VAPOR TRAP 



UNMETERED FUEL FROM FUEL PUMP 
^■1 METERED FUEL 
I 1 FUEL GOVERNED BY TAKE OFF JET 
I I FUEL AT LOAD COMPENSATOR PRESSURE 


AUXILIARY TEMPERATURE 
COMPENSATION PASSAGE 


ACCELERATING 

PUMP 


ACCELERATING PUMP 
SUCTION PASSAGE 


3 FUEL AT NOZZLE BAR PRESSURE 
3 LOW SUCTION 
□ VENTURI SUCTION 


I , - I HIGH SUCTION 
i- • I MANIFOLD SUCTION 


Figure 3. CHANDLER-EVANS CARBURETOR FLOW DIAGRAM 
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Figure 4. Modification Details in B-24 Engine 


Engine Modified on B-24D 

A new engine installation on B-24D airplanes has 
been effected on Airplane Serial No. 42-41115 and 
supplants the No. R1830-43 type previously used. 
The difference between the R1830-43 and the R1830- 
65 is that the R1830-65 is equipped with a Chandler- 
Evans carburetor, (Figure 3) while the R-1830-43 
is equipped with a Bendix-Stromberg carburetor. 
A new carburetor-mounted primer (Bendix No. 
PL395334) will be installed in lieu of the present 
firewall-mounted solenoid primer (AC37D6210). 
The primer flex (32E2611) formerly used with the 
Bendix primer (No. 392192) on the Bendix-Strom¬ 
berg carburetor will be reinstated for use with No. 
PL395334 primer on the Chandler-Evans carburetor. 

In addition to the changes already mentioned, the 
following new parts and assemblies (Figure 4) will 
be used on the R1830-65 engine: 

1. Throttle return spring lug assembly (32P1682) 
replaces lug assembly (32P451). 

2. Throttle return spring lever (32P1685) re¬ 
places lever (32P5048). 

3. Throttle control rod assembly (32P1725) re¬ 
places rod assembly (32P1084). 

4. A new fork assembly (32P1735) replaces fork 
assembly (32P5081). 

At present, airplanes leaving San Diego contain 
a placard which is posted on the instrument panel to 


the left of the pilot. This placard instructs person¬ 
nel of airplanes equipped with the Ceco carburetor 
not to exceed an altitude of 10,000', to set throttles 
full-open for maximum power instead of % open, 
and to use auto-rich for all taxiing and take-off oper¬ 
ations. Tests are being completed which will make 
it possible to prepare a revised cruise-control chart, 
based on optimum carburetor setting. Upon release 
of the revised control chart and the installation of 
correct jets by authorized Chandler-Evans personnel 
the placard will be removed. 

Torque Given for Lock Nut 
On B-24D Oil Relief Valve 

Proper tightening of the adjustment lock nut 
(Figure 5 inset) on oil pressure relief valves (Fig¬ 
ure 5) in B-24D airplane engines is an important 
factor in efficiently maintaining this unit. 

Trouble has resulted in the field because threads 
have been stripped or distorted by the nut being 
set too tight. 

According to Pratt & Whitney specifications 
the torque moment should be between 70 and 85 
inch pounds. 

A torque indicating handle and wrench should 
be used in tightening the nut. A long wrench should 
never be used. Too much torque will likely be 
exerted by the added leverage of a long wrench. 

Use of the fingers about the wrench should serve 
to tighten the nut sufficiently. Because the assembly 
is difficult to reach, care should be taken not to jerk 
on the wrench. 

It should be remembered that there is nothing to 
cause this lock nut to become loose except vibra¬ 
tion. ★ ★ ★ 



Figure 5 . Defails of Lock Nut and Installation 
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Figure 6. Champion 34S Spark Plug Figure 7. A. C. LS-85 Spark Plug 

Spark Plug Servicing One of Important Functions 
In Maintaining Good Engine Performance in B-24 


Proper maintenance of spark plugs is one of many 
service functions necessary to insure good engine 
performance in Consolidated Vultee B-24 airplanes. 

Two types of ceramic spark plugs are used in the 
aircraft, the C-34S (Figure 6), and the LS-85 (Fig¬ 
ure 7). The plugs are interchangeable. 

First step in servicing the plugs is to wash them 
in an approved cleaning solvent. A mixture of car¬ 
bon tetrachloride and naphtha is recommended. 

When thoroughly clean, plugs should be dried 
with compressed air. This facilitates blast cleaning, 
and tends to prevent clogging of the machine. After 
drying, plugs should be screwed into the cleaning 
machine (No. 1558458) and sand-blasted. Copper 
gaskets must be on plugs during this operation. 

Following sand-blasting, spark plug gaps should 
be adjusted. Only the hard steel wire, (gauge No. 
1558087) should be used for this purpose. Recom¬ 
mended setting is from .011 to .013 inches. 


All plugs should be examined to ascertain whether 
replacements are necessary. They should be re¬ 
placed when conditions as follows prevail: 

1. When the side of electrodes can no longer be 
bent to obtain the proper gap dimensions, or when 
metal of the side electrode forming the gap is less 
than .010 of an inch thick. 

2. Failure to pass ceramic plug electrical test. 

3. Visible damage to insulation. 

4. Gap clearances too small. 

5. Damaged core insulation due to incorrect 
method of setting gaps. 

Before plugs are installed in engine they should 
be rust-proofed. They should be dipped in a solu¬ 
tion of seven parts naphtha, (Spec. No. 4-1040) and 
three parts rust preventive compound (Spec. 2-82), 
drained and allowed to dry for at least a half-hour. 
Terminal threads should then be given a light coat 
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of lubricant (Spec. No. 3578). Always use new cop¬ 
per gaskets when re-installing plugs. 

Torque moment to install plugs should be no more 
than 360 inch pounds. 

ELBOW INSTALLATION 

When installing the elbow assembly of shielded 
plugs on high tension cables, approximately one- 
fourth inch of the insulation must be removed from 
the end of the cable leaving a bare wire. The cable 
is then inserted through the elbow at the thread 
end, through the neoprene collar, and thence into 
the terminal assembly. 

Next, the bared end of the wire is extended 
through a small hole in the sleeve washer. The 
collar is then installed with the shoulder next to 
the elbow. 

If a length of bared wire in excess of that speci¬ 
fied in the foregoing is inserted through the insul¬ 
ated sleeve washer in this manner, the terminal will 
not extend into the plug sufficiently to allow the 
full threaded depth of the elbow nut to be screwed 
into the plug. If tightened with this condition exist¬ 
ing, damage to the end of the assembly will result. 

When bared wire is inserted, make certain that 
all the strands protrude through the hole in the 
washer. Wires should then be securely flared over 
the strands to complete the operation. 

INSTALLATION RULES 

Do not use open end wrenches on spark plug 
assemblies. Use a hexagonal socket wrench and a 
torque indicating handle for the particular plugs 
being removed or installed. 

Terminals and elbows should always be checked 
when plugs are being installed. 

Plugs should be handled with care. They can be 
damaged easily. 

Never use center electrodes as a pry when increas¬ 
ing clearance between the shell and center electrode. 
This will throw the center electrode out of line, 
putting it under a stress that will cause the ceramic 
insulator to crack. 

Completely assembled plugs should never be im¬ 
mersed in oil, and should not be allowed to stand 
in cleaning fluids for more than a few minutes. 

Plugs should be removed and either reconditioned 
or replaced every 100 hours. In emergencies in the 


field, where spark plug servicing equipment is not 
available, ceramic plugs should be regapped at the 
100-hour interval, (Figure 8). 

NOTE: SPARK PLUGS USED AS TROUBLE 
INDICATORS 

Spark plugs can be good trouble indicators. Pos¬ 
sible unsatisfactory conditions in an airplane engine 
can sometimes be detected by close scrutiny of plugs 
when they are removed for servicing. 

While visual inspection is limited, some of the 
more obvious conditions that might prevail are as 
follows: 

1. If plug is clean and the metal shows signs of 
overheating, the cylinder has been running too hot. 
This indicates preignition, detonation, or poor cool¬ 
ing. 

2. If the plug is generally clean, but is wet with 
fuel or oil, no conclusion should be drawn on this 
basis alone, since appearance of the plug may be 
due to conditions present at the moment of stop¬ 
ping only. 

3. Presence of caked carbon is evidence of the 
beginning of excessive oil consumption, or indica¬ 
tion that the plug has not been firing. Trouble could 
be due to failure of the plug to clean up after firing 
starts; or to magneto, terminal or wire defects. 

4. A thin layer of soot on the insulator, which 

otherwise looks free from deposits, may be sufficient 
to short-circuit the plug. This may show the plug 
is running too cool. ★ ★ ★ 



Figure 8. Use of Gap Setting Gauge 
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New Type Bal-O-Dia! for Calculating Weight and 
Balance, Furnished on B-24D Airplanes 


A new type Bal-O-Dial is included as equipment 
by Consolidated Vultee on B-24D airplanes starting 
with Serial No. 42-41059. The new instrument, de¬ 
signated as Type II, determines rapidly and graphi¬ 
cally whether an airplane is properly balanced, or 
whether there is need for relocating cargo or per¬ 
sonnel. 

Forms for maintaining necessary weight and bal¬ 
ance data for the basic, or empty airplane, are in¬ 
cluded in a handbook, inserted in a carrying case 
with the Bal-O-Dial. Also included in the handbook 
are forms for recording variable load items such as 
fuel, oil, bombs, bomb bay tanks, crew, ammunition, 
and cargo. This case attaches to the airplane at the 
left of the pilot. 

The importance of weight and balance upon the 
efficient operation of an airplane cannot be too 
strongly emphasized. Overloading increases the 
time required for take-off, lowers the margin of 
structural safety, reduces maneuverability, limits 
ceiling and rate of climb, and necessitates increased 
landing speeds. 

A center of gravity located too far forward can 
seriously affect controllability, causing difficulty in 
keeping the airplane’s nose up during landing, there¬ 
by overloading the nose wheel assembly. 

A center of gravity located too far aft impairs per¬ 
formance generally, and results in instability which 
produces stalling tendencies. 

Need for accurate calculation is therefore appar¬ 
ent. The Bal-O-Dial was developed for the purpose 
of eliminating extensive mathematical calculations. 

The calculation of gross weight and center of 
gravity is based on adding the variable load to an 
initial fixed weight defined as the “basic weight.” 
Because this basic weight and balance may vary 
during the life of an airplane, owing to modifica¬ 
tions, records must be maintained throughout the 
life of the ship so that basic weight can be com¬ 
puted at all times. Charts 1, 2, and 3 are included 
in the handbook for this purpose. 


GENERAL DESCRIPTION 

The Type II Bal-O-Dial (Figure 9) consists 
essentially of the following components : 

(a) A large disc. 

(b) Two smaller discs concentrically mounted on 
each side of the larger disc. 

(c) A transparent movable arm assembly with 
hair lines on either side. 

These elements have a common axis, and can be 
rotated relative to each other. 

One face of the large disc has been designated 
as disc A; the other face as disc C. On disc A is a 
weight scale that can be coordinated with the vari¬ 
able load scales of disc B by means of the trans¬ 
parent hair line on the movable arm, to obtain the 
gross weight of the airplane. 

On disc C is an index scale, and a center of gravity 
band containing red areas to indicate dangerous 
balance conditions. A yellow band represents an 
area in which load distribution is permissible but 
not desirable. The central white area indicates a 
satisfactory loading range. 

On disc D is a side view of an airplane with the 
various compartments. Variable load scales orig¬ 
inate from the airplane base line, XY. The trans¬ 
parent movable arm, on which a movable slide is 
mounted, and discs C and D are used to determine 
the center of gravity for any loading condition. 

The side view of airplane appearing on disc D 
serves a two-fold purpose: 

1. It gives an immediate picture of the fuselage 
compartment arrangement. 

2. It gives a graphic picture of the effect on 

balance resulting from the addition of each “variable 
load” item. For example, as weight is added in com¬ 
partments A, B, C, or D, the nose drops, indicating 
a shift in the airplane’s center of gravity toward the 
nose. As weight is added in any of the aft compart¬ 
ments, E, F, G, H, or I the tail goes down, indi¬ 
cating a shift of the airplane’s center of gravity to¬ 
ward the tail. ★ ★ ★ 
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Figure 10. Ball and Chamber Assembly 


Figure 11. Blinker, or Shutter Assembly 



Oxygen Panel Redesigned on B- 24 D Airplanes 


A new oxygen panel assembly for the demand 
oxygen system has been incorporated on B-24 air¬ 
plane Serial No. 42-72765 and subsequent. The newly 
designed panel has been installed to accommodate 
the A-3 type flow indicator which replaces the A-l 
type previously used. 

The A-l type flow indicator (Figure 10) contains 
a glass chamber, inside which is a small ball. This 
ball rises in the chamber upon exhaling and falls 
upon inhaling. The new improved A-3 flow indicator 
(Figure 11) consists of a blinker or shutter which 
opens and closes during the respiratory action. It 
is a much simpler and more accurate indicator. 


The redesigned oxygen panel (Figure 13) is 
slightly deeper than the old panel (Figure 12) and 
has a simplified tube routing. Tube 32F7866-15 re¬ 
places tube 32F7826-10 and extends from the oxy¬ 
gen supply to a point where it tees off to the pres¬ 
sure signal. Tube 32F7866-14 replaces 32F7826-8 
and continues to a point where it tees off to the 
supply pressure gauge. Tube 32F7866-12 extends 
from the supply pressure gauge to the regulator. 
A new tube (32F7866-13) now forms a direct con¬ 
nection between the A-3 flow indicator and the 
regulator. 



Figure 12. Former Oxygen Panel Tube Routing Figure 13. Redesigned Oxygen Panel Tube Routing 
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Figure 14. Principal Plastics in B-24D. Hundreds of Other Parts Are Located Throughout Bomber 


Plastic Material Used Extensively on B- 24 D; 
Approximately 1800 Parts Installed on Bomber 


This is the first in a series of articles on plastics. 
In succeeding installments various aspects of the 
estimated 1800 plastic parts used in Consolidated 
Vultee airplanes will be discussed, including char¬ 
acteristics, specific uses, and repair methods. Figure 
14 illustrates the principal plastic parts used on 
B-24D airplanes. 

One of the first plastic laboratory products, cellu¬ 
lose nitrate, was developed in 1870. In the aircraft in¬ 
dustry it was later known as “airplane dope” and 
was used to impregnate fabric on early craft. 

Since its inception some 73 years ago, the material 
has undergone unprecedented development. Hun¬ 
dreds of new formulas have been evolved. Upon 
plastics has been founded a giant industry. The 
many uses for the material cannot yet be fully 
realized. 

Definition of a plastic is broad. It can be defined 
as any synthetic or semisynthetic organic that can 


be molded under heat and pressure into a specific 
shape. But processes for producing finished plastic 
products are not necessarily limited. Various mater¬ 
ials can be poured, brushed, or shaped by cutting 
and grinding. Some act as bonding agents for wood, 
fabric, paper, asbestos, mica, and other fillers. A 
recently developed plastic will bond metal to metal, 
or wood to metal; reportedly forming an adhesion 
stronger than the materials bonded. 

Plastics are divided into two basic groups, (a) 
thermosetting, and (b) thermoplastic. In the first 
group are plastics that undergo chemical changes 
in molding that are permanent. The substance is 
subjected to high “curing” temperatures, resulting 
in products that will withstand temperatures up 
to 600 degrees F. In the second group are plastics 
that are comparatively hard and rigid at room tem¬ 
perature, but will soften at temperatures as low as 
(Continued on page 12) 
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Plastic Parts on B-24D Airplane 

(Continued from page 1 1 ) 

140 degrees F. These materials undergo no chem¬ 
ical change in the curing process. Reheating will 
return them to a semiliquid state. 

Except for these fundamental differences all plas¬ 
tics are basically similar. The very word “plastic” 
implies elasticity or pliability. Many such materials 
can be repaired in the field. Others can be tempor¬ 
arily repaired. Some cannot be repaired at all. 

To know the characteristics, important functions, 
and technique of repair in relation to plastics used 


in all Consolidated Vultee aircraft is therefore de¬ 
sirable. In subsequent articles the following subjects 
will be discussed in detail: 

1. General purpose materials. 

2. Shock resistant materials. 

3. Heat resistant materials. 

4. Transparent phenolic molded materials. 

5. Low frictional materials. 

6. Special types (products so recently developed 
that they are still available only in laboratory quan¬ 
tities). 



CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California, U.S.A. 
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Markings Added On B-24 Wiring 

Additional identification of electrical cables has 
been scheduled to start with B-24 airplane Serial 
No. 42-73165. Terminal identification and gauge 
size will be set off at 15-inch intervals of the entire 
cable length. 

U. S. Army Air Forces specification No. 32310-A 
states that identification marks every 15 inches is 
optional for cables enclosed in circuit. 

Goggles To Be Stowed In B-24D 

On instruction from the Army Air Forces Ma¬ 
teriel Center, six pair of gunner’s goggles (Polaroid 
No. 1006R) will be stowed aboard each airplane 
prior to delivery. The goggles are required for view¬ 
ing tracer bullets, and will be stowed as loose 
equipment wrapped in a package labeled as follows: 

“Colored goggles for gunners, use only in day¬ 
light to make tracer bullets visible. This package 
is to remain sealed and is to be opened only as 
directed by the crew commander for issue to crew 
members.” 

No special provision is made for stowage of the 
goggles after unpacking. 

This equipment is scheduled to appear on B-24D 
airplane Serial No. 42-72815 and subsequent ships. 

Reworked Ceco Carburetors Installed 

The installation of reworked Ceco (Chandler- 
Evans) carburetors began with B-24D production 
airplane Serial No. 42-41217. Therefore, the placard 
which was posted on the instrument panel instruct¬ 
ing personnel “not to exceed an altitude of 10,000 
feet, to set throttles full-open for maximum power 
instead of open and to use auto-rich for all taxi¬ 
ing and take-off operations,” appeared only on air¬ 
planes Serial No. 42-41115 to 42-41217. 

Cover Design 

Our cover, entitled “Labor Day Parade,” depicts 
masses of workers on their way home from the 
“swing shift” via overpass No. 1 at the main plant 
in San Diego. 

For them, the parade they will see this year will 
be thousands of Consolidated ATiltee employees 
streaming to and from work and whose satisfaction 
is great in that by their sweat and toil a continual 
parade of Liberator bombers come off the main line 
to destroy the axis. 
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Figure 1. Landing Gear Down-Lock Indicator Light 



Figure 2. Enlarged Pilot’s Fuse Box Relocated 


Landing Gear Warning Horn Omitted From B-24D Airplane 


The landing gear warning horn and all parts rela¬ 
tive to it have been omitted on B-24D Serial No. 42- 
72815 and subsequent airplanes. This change will 
also affect B-24E and B-24G airplanes. Two other 
changes have been made on the same airplanes and 
evolve from the omission of the warning horn. These 
changes are the addition of a switch in the land- 
ing gear down-lock indicator light and an enlarged 
and relocated pilot's fuse box. 

Omission of Landing Gear Warning Horn 

The omission of the landing gear warning horn 
entails the removal of the throttle warning switches, 
the landing gear warning horn relay and relay box, 
and all wiring in the landing gear warning circuit. 

Switch Added in Landing Gear Down-Lock 
Indicator Light 

The Air Service Command has instructed that 
with the omission of the landing gear warning horn, 
a spare bulb and test switch be included in the land¬ 
ing gear down-lock indicator circuit. This change 
requires only the addition of the test switch mounted 


on the instrument panel, since a spare bulb has for 
some time been standard equipment. 

The switch for testing the indicator bulb is built 
into the indicator light. The testing circuit is closed 
when the indicator light lens holder (Figure 1) is 
depressed. 

If the bulb fails to light during this operation the 
bulb should be replaced with the spare bulb (Fig¬ 
ure 1). If the new bulb does not light, the indica¬ 
tion is that the test circuit fuse is burned out or the 
wiring in testing circuit is defective. The fuse for 
bulb testing circuit is in the pilot's fuse box. The 
bulb is easily removed by unscrewing the lens 
holder. The removal of the mounted case of the light 
is not necessary for the replacement of the bulb. 
Intensity of light is controlled by a slight turn of 
the lens holder. 

Enlarged and Relocated Pilot's Fuse Box 

The pilot's fuse box has been enlarged and moved 
to a position just aft of the pilot's flying suit heater 
receptacle (Figure 2). The new location of the fuse 
box is more accessible for the pilot and flight engi¬ 
neer. ★ ★ ★ 
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Figure 3. Cam Resets Door Release Mechanism 



Figure 4. Details of Automatic Release System 


Cam Automatically Resets B-24 Nose Wheel Door Emergency 

Release Mechanism After Use 


Operation of the nose wheel door emergency re¬ 
lease lever disengages latch (32B527) from yoke 
(32B1232). As the latch is pulled upward, arm 
(32B529) also travels upward. When the nose wheel 
gear is lowered, roller (BE-58) located on the land¬ 
ing gear strut, leaves its position in the yoke. The 
yoke then tends to drop slightly since it becomes 
independent of the rest of the assembly. Hereto¬ 
fore it has been necessary to manually reset the 
mechanism by engaging the latch and the yoke be¬ 
fore attempting to retract the landing gear. Other¬ 
wise the roller would not return to its correct po¬ 
sition within the yoke, but would come to rest be¬ 
tween arm (32B529) and latch (32B527) resulting in 
severe damage to the gear box. 

The new design (Figures 3 and 4), effective on 
and after B-24D airplane Serial No. 42-73765, pro¬ 
vides for a cam (32B2138) on the yoke and elim¬ 
inates the manual resetting. When the gear is being 
retracted, the roller will now come in contact with 
this cam, causing the yoke to be raised into the 
proper position to receive the roller. As the gear is 
being retracted, the yoke will engage with the latch 
and the emergency release mechanism will be ready 


to be used again. Provisions for adjusting the new 
cam have been made by slotting the two bolt holes 
in the cam and the guide yoke. A visual check should 
be made to determine if latch (32B527) and yoke 
assembly (32B1232) have been properly engaged 
when the landing gear is completely retracted and, 
if they are not locked, it may be necessary to read¬ 
just the cam. ★ ★ ★ 

Wing Panel Damage In PBY Airplane 
Can Be Prevented With Plastic Tubing 

Consolidated Vultee representatives report that 
wing panels of PBY airplanes are sometimes dam¬ 
aged by abrasive action of electrical connector plug 
chains. 

While no service action is contemplated at this 
time, the Consolidated Vultee engineering depart¬ 
ment suggests that such damage can be prevented 
by covering the chains with Vinolite tubing. If tub¬ 
ing is not available, the chains should be shortened, 
which will minimize their swaying action when the 
airplane is in motion. 
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Transformer For Lights, Radio Compass Changed In B-24E 


On B-24E airplanes a new transformer (General 
Electric No. 70G10) replaces transformer (General 
Electric No. 68G447) for supplying single phase 115 
volt-ampere power for operating the radio compass. 
The 68G447 transformer supplied, in addition to 
the radio compass power, 50 volt-ampere, three 
volts, single phase power for operating the bomb 
indicator lights. Due to the removal of the three 
volt bomb indicator lights and their connecting lines 
the three volt terminals on the 68G447 (Figure 5) 
transformer were left open. The floating of this three 
volt power tended to change the load characteris¬ 
tics of the transformer. The three volt power wind¬ 
ing has been omitted in the 70G10 transformer. 

Some trouble has resulted from improper connec¬ 
tion of the transformers to the generators. (Ref. 
Drawing No. GK32E8628.) 

To obtain correct phase rotation and proper oper¬ 
ation, generator lines A and C (Figure 6) and 
ground must be connected to terminals A and C and 
ground respectively on the transformer. Improper 
connection of these lines will cause malfunction and 
overheating of the transformer. The input voltage 
is 115 volts, 400 cycles, three phase to terminals A 
and C and to ground. The output is 115 volts, 400 
cycles, single phase, from terminal L and ground. 

Another factor causing transformer trouble is 
overspeeding of the inverters. The inverter brushes 
are worn excessively during operation and the re¬ 
sult is erratic overspeeding of inverter, which in 
turn tends to burn out the rectifier in the radio com¬ 


pass. The combination of the burned out radio com¬ 
pass rectifier and excessive voltage from the in¬ 
verter overloads the transformer. When the over¬ 
loads become too great the transformer will burn 
out. 

Characteristics of 70G10 Transformer 

1. Input power factor is approximately 95%, 
with approximately unity-power-factor load. 
For best operation the unit should be oper¬ 
ated at full-load unity power factor. 

2. Voltage balance on generator phases is not 
disturbed by variations in frequencies from 
330 to 420 cycles. 

3. Generator-phase voltages are not disturbed 
when the transformer carries a load of from 
50 to 140% of its rated single-phase load. 

4. It has good secondary voltage regulation. 
The variation is about plus 10% at half 
load, and minus five percent at 120% load. 

5. Terminal board is made of tough, cloth-base 
plastic. It has good resistance to vibration 
and shock. 

6. Terminal board lead connections are sol¬ 
dered and painted with a corrosion preven¬ 
tive paint. 

7. Phase-balance capacitor is a unit which 
assures long life and maintenance of proper 
operation at low temperatures. Operation is 
satisfactory in temperature ranges from plus 
60° C to minus 35° C. 



Figure 5. Transformer No. 68G447 Figure 6. Transformer No. 70G10 
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Figure 7. Typical Applications of Phenolic Molded Materials in B-24D 
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Phenolic Plastic Parts Widely Used In B-24 Airplanes 


Phenolic molded materials (Figure 7) are out¬ 
standing among plastics used in Consolidated Vul- 
tee airplanes. The materials are more suited for 
specific purposes because of dimensional stability, 
electrical insulating qualities, and resistance to 
heat, water and chemicals. The phenolics are re¬ 
sistant to all solvents to the extent that they cannot 
be repaired. 

Phenolic plastics are compounded from primary 
phenol resinoid, which is produced through the 
chemical union of phenol (carbolic acid) and formal¬ 
dehyde. Filler materials such as wood flour, asbes¬ 
tos, fabric, and paper are added to fulfill specified 
needs. 

Although many phenolic molding materials are 
available, the most widely used compounds may be 
grouped in four classes as follows: 

General Purpose Materials 

These compounds are supplied with a cellulose 
filler and of all phenolics they have the largest range 
of application. Finished parts have a clean, lustrous 


finish and can be molded under a wide variety of 
conditions. Hundreds of formulas are available. 
Typical applications are: 

Electrical insulators 
Instrument cases 
Containers 

Shock Resistant Materials 

Phenolic compounds incorporating chopped or 
macerated paper or fabric have greatly increased 
shock resistance as compared with plastics in Class 
No. 1. These materials are grouped in four classes 
in proportion to their resistance characteristics. 
Typical applications are: 

Relief tube outlets 
Bomb bay door track shoe 
Bomb bay door rollers 
Pulleys 

Wing trailing edge filler blocks 
Fairleads 

Oleo bumper fittings 
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Heat Resistant Materials 

A mineral filler is used in phenolics of this classi¬ 
fication. Asbestos is generally used because of its 
ability to withstand extreme heat. Parts molded 
from the material are not easily machined, and mold¬ 
ing is more difficult than with Class No. 1. A num¬ 
ber of formulas exist for the fire-resistant phenolics, 
each adaptable for a specified purpose. Typical ap¬ 
plications are: 

Commutators 
Heater connections 

Special Type Materials 

(a) High frequency insulating material, or “low 
loss” phenolics are used for radio insulation. It is 
recommended where low power factor, high dielec¬ 
tric strength, and low water absorption is desired. 

(b) Chemical resistant materials. One type in this 
group is odorless and is used for water or alcohol 
containers. It does not corrode like metal. 

(c) Low frictional materials. These substances 
contain graphite. They are used for door ferrules, 
casters and other parts where a low coefficient of 
friction is desirable. Such plastics have greater 
shock resistance than those in Class No. 1. 

P. D. I. Changed In B-24D 

A change in the pilot’s directional indicator (Gov¬ 
ernment Furnished Equipment) has necessitated a 
change in the airplane wiring circuit. (Ref. drawing 
No. 32E2290—Change No. J). 

On late issued indicators the polarity of the ter¬ 
minals has been reversed. The airplane wiring cir¬ 
cuit has been changed to coincide with the indica¬ 
tor. Figure 8 is the correct wiring diagram for 
the new pilot’s directional indicator. 

Checking the Indicator Polarity 

To determine if the indicator is operating cor¬ 
rectly, apply a positive current of one and one-half 
volts to the “A” terminal and connect the negative 
lead to terminal “B.” The correct deflection of the 
indicator pointer will be to the left. If the deflec¬ 
tion is to the right, a correction should be made by 
unscrewing the three nuts on the rear side of the 
indicator case and removing the rear case cover. 
This will allow access to the two large terminals 
within the indicator case. Reversing the wires on 
these terminals will reverse the direction of indicator 
pointer deflection. 


PD.I. ST A I.O. BOMB 

~-UG L.H.5IDE PANEL 

1>B>-)I8KI2 > 111 > 1 8KI70 < — SB < <8K: 
|)A>-^I8K8 ) v ; , g , j y | 8K16 9 < < 18 K2 

Figure 8. Revised P.D.I. Wiring Diagram 

The pilot’s directional indicator will operate cor¬ 
rectly if it is wired in accordance with Figure 8. 

New Light In B-24D, B-24E 

A type C-S fluorescent lamp with head band has 
been added for bombardier and for navigator and is 
stowed in a bracket (Figure 9) on the right hand 
side of the airplane at station 0.2. A rheostat switch 
for controlling the intensity of the light is mounted 
directly forward of the light stowage. 

The change was made on B-24D airplane Serial 
No. 42-72765, will continue on subsequent airplanes 
of this model, and will be incorporated on B-24E air¬ 
planes. 

The use of the head band support allows the bom¬ 
bardier or the navigator to have both hands free for 
carrying out his specific duties during night opera¬ 
tions. 





Figure 9. Head Band Lamp Stowed in Airplane 
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Defensive Armament Of B-24 Airplane Increased With 
Installation Of Consolidated-3 Turret In Nose 


Added to the deadly defensive armament of Con¬ 
solidated Vultee B-24 airplanes are Consolidated-3 
nose turrets. Installation of the unit started with 
airplane Serial No. 42-72965. 

With certain modifications, nose turrets are inter¬ 
changeable with tail turrets. They are also inter¬ 
changeable with Motor Products-5 turrets or Em¬ 
erson turrets. 

Consolidated tail turrets have been on B-24D air¬ 
planes since 1941. In some instances, B-24 air¬ 
planes have undergone modification in the field to 
adapt them for installation of the regular tail tur¬ 
ret in the nose. The new production model, how¬ 
ever, contains improvements over such installations. 

Like the tail turret, the Consolidated nose turret 
is cylindrical in shape. It is constructed of alumi¬ 
num alloy sheeting, angle sections, bullet-proof 
glass, armor plate, and Plexiglas. The gunner is 
protected by the bullet-proof glass on the forward 
side of the turret, the armor plate on the bot¬ 
tom forward section, and the armor plate on both 
sides of the turret. Two .50 caliber machine guns 
are at the command of the gunner. 

Maximum speed of rotation of the turret is ap¬ 
proximately 45° per second, and speed of elevation 
of the guns is approximately 25° per second. 

Guns can be elevated to a maximum of 71° above 
horizontal, and depressed to 40° below horizontal. 
The turret rotates 75° on each side of the center line. 

The assembly rests on a circular track rigidly fas¬ 
tened to the fuselage, and is rotated on this track 
by two cables. The cables are fastened to the fuse¬ 
lage wall, and are actuated by a hydraulically 
operated drum. 

Electricity operates the gun trigger mechanism 
and illuminates the sight. 

Operating Fluid 

Fluid for operating the turret is supplied by the 
main hydraulic system (Figure 11). The nose turret 
pressure supply line leaves the right hand accu- 
mulator-to-right hand brake valve pressure line at 
the tee fitting between stations 1.0 and 1.1, right 
side. Pressure in the line is indicated by the inboard 
brake pressure gauge. 


Pressure and return lines connect to the flexible 
swivel joint at the bottom of the turret. The turret 
reservoir return line connects to the brake reser¬ 
voir return line at station 1.1, right side. 

A shut-ofif valve in the turret pressure line and a 
check valve in the return line are located at station 
1.0, right side. The shut-ofif valve must be closed 
when the turret is unoccupied. These valves will 
prevent loss of fluid from the main hydraulic sys¬ 
tem in the event of line failure in the turret. 

Manual operation of the turret and guns has been 
provided as an alternative in case the hydraulic sys¬ 
tem fails. 

General Operation 

In the turret to the gunner’s left is a hydraulic 
cylinder that actuates the guns in their zenith or 
vertical movements. Under the gunner’s seat a hy¬ 
draulic motor and gear assembly actuates the azi¬ 
muth or horizontal movements of the turret. There 
are three by-pass valves and a control valve in the 
turret. Two hydraulic stops, one on each side of the 
fuselage, prevent the turret from rotating beyond 
proper limits. 

Provisions for Turret 

Many installations adjacent to the nose in B-24D 
airplanes have been relocated and revised to con¬ 
form to space requirements of the new turret, and 
new installations have necessarily been added. These 
are as follows: 

1. Installation of cable drum, azimuth stop, swivel 
joint mount, drip pan, and provisions for the azimuth 
tie. 

2. Relocation of (AFC equipment) aileron servo 
motor, amplifier, flight gyro, and rotary converter. 

3. Relocation of bomb control valves and tubing 
from stations 0.2 and 0.3 to stations 0.3 and 0.1, re¬ 
spectively. 

4. Relocation of oxygen panel from the left to the 
right hand side of the nose compartment. 

5. Redesigned drift recorder bracket, mounted on 
the right hand side of the fore and aft longeron. 

6. Installation of basic supporting structure for 
the turret assembly. 

(Continued on page 1 1) 
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Figure 10. CONSOLIDATED-3 TURRET MOUNTED IN NOSE OF B-24J AIRPLANE 
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Nose Turret Added To B- 24 D 

(Continued from page 8) 

7. Interval control relocation. Bombardier’s jack 
box installed on same panel. 

8. New panel installation to mount navigator’s 
flying suit heater connection, the interphone jack 
box, and the throat microphone hook. 

9. Relocation of Stewart-Warner heater to station 

0 . 1 . 

10. Addition of demand oxygen supply lines for 
turret. 

11. Reinstallation of the bombardier’s panel to a 
more convenient location. 

12. Reinstallation of windshield wiper, and in¬ 
stallation of new parts in revised bombardier’s wind¬ 
shield. 

13. Added gun enclosures and internal fairing and 
external case and link ejection. 

14. Additonal fairing for use in case nose turret 
is not installed. 

15. Revised beltframe at station 0.3. 

16. Redesign of nose bulkhead. 

17. Relocation of camera intervalometer. 

18. Relocation of navigator’s table light. 

19. Relocation of bombarder’s and navigator’s 
equipment. 

20. Revised heater tubing. 

21. Revision of three curtains at station 1.0. 

22. Relocation of “M” series bomb sight. 

23. Installation of hydraulic lines for operating 
turret. 

24. Relocation of bombardier’s correction card on 
the left hand door of bulkhead 0.1. 

25. Relocation of bombardier’s outside air tem¬ 
perature thermometer on web of bulkhead 0.1. 

26. Installation of knee pad and bombardier’s 
sling. 

27. Relocation of portable oxygen bottle. 

Emergency Entrance 

1. Close hydraulic shut-off valve at station 1.0. 


2. Pull the emergency control cord handle. This 
cord is under the doors outside the turret. 

3. Bring the turret into position, using the cord 
as a tow rope. 

4. Pull down the latch to open the door. 

Safety Precaution: Do not occupy the turret or re¬ 
main in the nose during landings or take-offs. 




s. 



Figure 12. Front View of Turret Mounted in Nose 
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Figure 13. INFLATED LIFE RAFT, WITH EQUIPMENT ILLUSTRATED, WILL HOLD FIVE MEN 
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Larger Life Rafts To Be Installed In B-24 Airplanes 


Two larger five-man life rafts (Figure 13) are to 
be installed in B-24 airplanes starting with Serial 
No. 42-73615. These will replace the smaller rafts 
now used. 

The new rafts are nine feet two inches long, five 
feet wide at the apex, and are constructed of rubber¬ 
ized cotton duck and balloon cloth. They weigh ap¬ 
proximately 36 lbs. each, including contractor- 
furnished equipment. 

Carbon dioxide gas is used to inflate the rafts, 
and to eject them from stowage in the airplane. 
They are contained in compartments at station 4.3. 
To release the rafts, a cord attached to the C0 2 valve 
is pulled. The folded rafts (Figures 15 and 16) 
quickly inflate, force ofif covers, and continue to 
inflate after release from the airplane. The entire 
process of release and total inflation requires from 
10 to 40 seconds, depending on temperature. 


6. One scout knife. 

7. One police whistle. 

8. One first-aid kit. 

9. One fishing kit. 

10. One tarpaulin for use as a sail. 

11. One tarpaulin for signaling, shade, camouflage, 
or for catching rain water. 

Contractor Furnished Equipment 

1. Three oars. 

2. One hand pump complete with hose. 

3. One repair kit. 

4. One bailing bucket. 

5. Four wooden bullet-hole plugs (large and small 
sizes). 

6. Forty feet of 75-pound test cotton cord. 

7. One sea anchor. 


Capacity of the carbon dioxide inflating cylinders 
is 147 cubic inches each. The weight of the C0 2 in 
each cylinder is approximately 3.25 lbs. 

Pressure variation in each of two raft compart¬ 
ments does not exceed 0.2 of an inch. 

The raft is equipped with the following: 

Government Furnished Equipment 

1. One pyrotechnic pistol and five distress signals. 

2. Seven cans of drinking water. 

3. Three sea markers. 

4. Nine packages of Type K rations (five dinners 
and four breakfasts). 

5. One flashlight. 


Containers in Raft 

The scout knife, police whistle, 40-foot cord, bail¬ 
ing bucket and repair kit are stowed in the accessor¬ 
ies pocket of the raft. All other accessories except 
the oars are stowed on the side of the central acces¬ 
sories container. 

The accessories container is sealed, tied securely, 
and fastened to four loops on the bottom center of 
the raft. A radio, complete with accessory equip¬ 
ment, is packed inside the accessories container 
(when specific instruction is given to include radio 
equipment). 

A mast holder is provided in the center of the 
raft's bow. The four handle-sections of the two 
(Continued on page 14) 



Figure 14. Fully Deflated Raft Ready For Folding and Packing In Carrying Case 
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Larger Life Raft In B-24D 

(Continued from page 13) 

larger oars can be used as a mast. The smaller oar 
fits in a reinforced oarlock at the stern, and is used 
as a rudder. 

A life line of one-fourth inch cotton rope encircles 
the outside circumference of the raft at the perime¬ 
ter of the supporting tube. 



Figure 15. Life Raft Stowed in Compartment 



Figure 16. Life Raft Ejecting From Compartment 


Revised Operational Charts 
Are Scheduled For B-24D s 

Extensive flight tests and close cooperation be¬ 
tween the Air Service Command and Consolidated 
Vultee engineers has resulted in the compilation of 
more accurate flight and operational instructions for 
the B-24D airplane. Therefore, effective on airplane 
Serial No. 42-72765 and subsequent ships, corrected 
charts will be installed as follows: 

Cruise Control Chart 

Changes —(a) increased rated power level flight 
critical altitude from 25,000 feet to 
27,000 feet. 

(b) quoted level flight critical altitude 
for new military turbosuper¬ 
charger rating of 22400 r.p.m. (five 
minute limitation). 

(c) established corrected speeds for 
weight ranges from 50,000 to 60,000 
lbs. 

(d) extended gross weight curves from 
60,000 to 65,000 lbs. (flight test 
values). 

(e) corrected fuel flow values to agree 
with late model Stromberg car¬ 
buretor. 

Note: Values are being established for new Ceco 
(Chandler Evans) carburetor in the near 
future. 

(f) minor adjustment of speeds to 
agree more closely with values ob¬ 
tained due to increased quantity 
of flight test data. 

Note: The cruise control chart (DOC No. 32-1-4) 
is applicable to narrow blade propellers as 
well as the newer wide blade type. 

Location—(a) one copy located on rear of pilot’s 
armor plate. 

(b) one copy located on bottom of nav¬ 
igator’s table. 

(c) one copy contained in the Range 
and Cruise Control booklet (ZA- 
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32-043) located in the airplane 
flyaway file box. 

Maximum Range Chart 

Changes—(a) revised to conform with corrected 
cruise control chart. 

Location—(a) one copy located on bottom of nav¬ 
igator’s table. 

(b) one copy located on rear of pilot’s 
armor plate. 

(c) one copy contained in the Range 
and Cruise Control booklet (ZA- 
32-043) located in the airplane fly¬ 
away file box. 

Take-Off Chart 

Changes —(a) additional flight test values incor¬ 
porated. 

Location—(a) one copy located on rear of co¬ 
pilot’s armor plate. 

(b) one copy located on bottom of nav¬ 
igator’s table. 

(c) one copy located in the Range and 

Cruise Control booklet (ZA-32- 
043) located in the airplane fly¬ 
away file box. ★ ★ ★ 


Proper Adjustment of 
Starter Solenoids 

Inspection of B-24 airplanes grounded due to fail¬ 
ure of starter meshing solenoids has disclosed the 
following condition: Solenoid plunger assembly 
(No. B-94811) was turned to the extent that spring 
(No. B-63487) did not ride on the flat surface of 
the plunger. When the plunger is twisted in this 
manner, the spring binds it and the solenoid becomes 
inoperative. This condition is caused by failure to 
prevent the plunger from turning when adjustment 
lock nut (No. B-20501-20) is being tightened. 

In order to eliminate possible starter meshing sole¬ 
noid difficulties of this type, it is recommended that 
the adjustment be made as follows (Figures 17, 18 
and 19) : 

1. With a 5/16" open end wrench in the right 
hand, hold the head of the adjustment bolt. 
Loosen the lock-nut with another 5/16" open 
end wrench, held in the left hand, by turning 
counter-clockwise. 

2. While holding the lock-nut fast, turn adjust¬ 
ing bolt with the right hand to obtain a clear¬ 
ance of .0156", plus .015" minus .000" between 
the adjusting bolt and the starter engaging 
arm. 




3. When the proper clearance has been obtained, 
hold the adjusting bolt fast and with the 
wrench in the left hand tighten the lock-nut by 
turning clockwise. 
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Stud Assembly Revised For B- 24 D Control Quadrants 


Designed for maximum efficiency with a mini¬ 
mum of chance for failure in service, a new stud 
assembly (32P1692) (Figure 20) will become a part 
of the throttle and turbosupercharger control quad¬ 
rants on B-24D airplanes. This stud assembly will 
replace the old type (28P1232) on and after B-24D 
airplane Serial No. 42-72915. 

The chief advantage of the new assembly over 
the old type is that it has a steel, instead of a dural, 


retainer. Previously, breakage occurred in the radius 
of juncture of the threaded area and the flanged area 
when excessive torque was applied to the throttle or 
turbosupercharger knobs. 

Another advantage is the incorporation of clip 
32C4438 (Figure 20) in the quadrant assembly. 
Purpose of this new part is to prevent the stud as¬ 
sembly from working loose during operation. 


PREVIOUS TYPE 





Figure 20. Quadrant Assemblies for Turbosupercharger and Throttle Control 



CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

★ 


Page 16 


Restricted 





































































































































































VOLUME 1—NUMBER 19 



SEPTEMBER 15, 1943 




FIELD SERVICE 


BULLETIN 


RESTRICTED 


THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT # 
U.S.C. 50:31 AND 32. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO ANY UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 



CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


San DiegO/ California/ U. S. A. 





Restricted 


Field Service Bulletin 


NUMBER 19 


FIELD SERVICE 
BULLETIN 

Published Semi-Monthly by 

CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 

General Office, San Diego, Calif., U. S. A. 
SERVICE DEPARTMENT 


IN THIS ISSUE 

PAGE 


Condenser Capacity Increased. 2 

Guard Removed From 

Operating Handle . 2 


Clamps Added to Cables For Support 2 
Gasket Installed in Navigator’s Dome 2 


MG-153 Inverter Illustrated . 2 

New Trailing Antenna . 3 

Model Letters Identify B-24. 4 

Bomb Hoist Pulley Bracket. 6 

Service Bulletin Numbering . 6 

Nose Turret Plexiglas . 6 

Link, Case Ejection Chute. 6 

Phenol-Fufural Resins . 7 

New Carbon Pile Voltage 

Regulator . 8 

PBY-5 Hydraulic Pump . 15 

Pilot’s, Co-Pilot’s Blisters . 15 

Oil Dilute Switches . 15 

Index, Numbers 13 through 18. 16 



Condenser Capacity Increased, Relocated 

Effective on B-24D airplane Serial No. 42-70430 
and subsequent ships, the filter condenser will be 
mounted inside the liaison radio junction box in 
lieu of its present position outside the box. The ca¬ 
pacity of the condenser will also be increased at this 
time from 2 MFD to 4 MFD. These modifications 
will eliminate eight inches of leads and will afford 
better reception by decreasing radio interferences. 

Guard Removed From Operating Handle 

The sheet metal guard (32F4563) formerly in¬ 
stalled on the pilot’s landing gear operating handle 
has been removed, effective on B-24D airplane Serial 
No. 42-70430. This change is also scheduled in the 
near future on B-24E and B-24G models. The Air 
Service Command considers this feature of the air¬ 
plane superfluous as an operating and safety factor. 

Clamps Added To Cables For Support 

Addition of AN-3057 plug attachments to AN-3106 
and AN-3108 plugs became effective on Serial No. 
42-70430 and subsequent B-24D airplanes. This 
change was made in compliance with the Air Service 
Command instruction that standard cable clamps be 
added to electrical connectors where conduit is not 
used. This improvement will provide support for 
the wires and relieve stress on the connector termi¬ 
nal. It is scheduled to appear on the B-24E models 
in the near future. 

Gasket Installed In Navigator's Dome 

To prevent water from leaking into the navi¬ 
gator’s dome on B-24J airplanes, a gasket has been 
installed over the flange at the bottom of the dome. 
The gasket, a plastic material (Flexiseal GA-24), 
is made from a synthetic resin-impregnated felt. 

The installation began on B-24J airplane Serial 
No. 42-73015 and will continue on subsequent air¬ 
planes of this model prior to delivery. 

MG-153 Inverter Illustrated 

Attention is directed to the article entitled “In- 
verter and Relay Failures on B-24E’’ which ap¬ 
peared on page 3 of The Field Service Bulletin, 
Vol. 1 No. 12, dated June 1, 1943. The illustration 
(Figure 3) was identified as a diagram of an MG- 
152 inverter and should have been identified as an 
MG-153 inverter. 
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antenna reel 


ANTENNA 

FAIRLEAD 


FAIRLEAD SUPPORT BLOCK 


FAIRLEAD OPENING REINFORCEMENT 


Figure 1. Illustration of Relocated Antenna Reel, Shortened Fairlead 


New B-24D Trailing Antenna Repl acea ble In Flight 


A change involving the redesign of the trailing 
antenna fairlead and the relocation of the trailing 
antenna reel permits changing the antenna wire and 
weight while the airplane is in flight. This change 
began on B-24D airplane Serial No. 42-41093 and 
will be incorporated on B-24E airplanes. 

The redesigned antenna fairlead (Figure 1) has 
been shortened several inches and is not retractable, 
as were former trailing antenna fairleads. The an¬ 
tenna fairlead and reel are easily removed from in¬ 
side the airplane. 

The removal of the antenna fairlead and reel al¬ 
lows the antenna wire and weight to be pulled into 
the airplane for replacement or repair. The antenna 
reel has been lowered approximately 15 inches to 
align with the shortened antenna fairlead. 

Procedure for removing the antenna fairlead and 
reel for making antenna repairs while the airplane is 
in flight is as follows: 

1. Remove three screws fastening fairlead to 
fairlead opening reinforcement. 


2. Remove two bolts in the fairlead support block 
at station 3.2. 

3. Remove cotter pin from antenna reel and re¬ 
move antenna reel. 

4. Pull antenna fairlead, wire, and weight into 
the airplane. 

Procedure for reinstalling antenna fairlead and 
reel after antenna has been repaired is as follows: 

1. Place antenna fairlead, with antenna wire and 
weight inserted, into the fairlead support. 

2. Attach antenna reel to antenna reel motor and 
install cotter pin. 

3. Fasten antenna fairlead to the antenna fair- 
lead support with three screws. 

4. Replace the antenna fairlead support at station 
3.2 and tighten the two bolts. 

The weight reduction of the redesigned antenna 
reel installation is more than two pounds. 

★ ★ ★ 
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Figure 2. Model B-24J, Illustrating the New Nose Turret 


Model Letters, Serial Numbers Identify B-24 Airplanes 


Model letters as well as serial numbers are im¬ 
portant identification marks on B-24 airplanes. 

Several variations of the original B-24 airplane 
have been constructed at the San Diego Division of 
Consolidated Vultee Aircraft Corporation. 

Among the first improved designs was the LB-30, 
a bombardment airplane constructed for the British 
Government (Figure 3, center). The nose on this 
model was longer than on the B-24, but the engines 
were not provided with turbosuperchargers. 

Another revision of the B-24 was the B-24C, dis¬ 
tinguished by a top turret. Following the B-24C, the 
B-24D model was produced (Figure 3, top). Ball 
turrets were installed in later models of the B-24D. 

Turning to non-combat type airplanes, the Fort 
Worth Division produced the C-87, a cargo carrier 
known as the Liberator Express (Figure 3, bot¬ 
tom). 

The most advanced model to date is the B-24J, 
distinguished by a turret in the nose (Figure 2). 
Serial numbers should be checked carefully on this 
model when servicing is necessary, since other 
changes are tentatively scheduled. 

Different model letters are used for various rea¬ 
sons. For instance, B-24 airplanes are in production 
not only at the San Diego division of Consolidated 
Vultee, but at the Fort Worth division, Ford Motor 
Company, North American Aircraft Corporation, 
and the Douglas Aircraft Corporation. 

Serial numbers change with every ship that leaves 
the production line. Model letters change only with 
a new major installation. 


As an example: when nose turrets were added 
to B-24D airplanes produced at the San Diego di¬ 
vision, the model letter D was changed to J, thus 
designating the new type airplane. 

When Ford added nose turrets to B-24E air¬ 
planes, the model letter was changed to H. Sim¬ 
ilarly, North American changed from G to I, and 
Douglas, CVAC, and Fort Worth (on airplanes as¬ 
sembled from Ford components) changed from E to 
H, corresponding to the Ford change. Such major 
changes involve relocations, modifications, and new 
installations. 

Model letters and serial numbers in all instances 
should be closely checked because changes are con¬ 
tinually taking place and are designated in the 
Field Service Bulletin. Combat experience plus en¬ 
gineering advancement lead to such developments. 
Approximately eight changes are instituted in every 
block of B-24 airplanes. 

Figures 2 and 3 illustrate some of the major 
changes made in B-24 airplanes since the first ship of 
this type was delivered to the British in March, 
1941. 

NOTE: It is recommended that block letters on 
B-24 airplanes should be incorporated in trouble 
reports. In this manner the manufacturer can 
readily determine which division or factory pro¬ 
duced component parts for the airplane. As an 
instance, the code B-24E-10-FC designates that 
the airplane in question is an “E” type in block 
No. 10 produced by the Fort Worth Division. 

★ ★ ★ 
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Figure 3. TOP—B-24D Model. 


CENTER—LB-30 Model Used by The British. BOTTOM- 
Models Were Derived From the B-24 


-C-87 Liberator Express. All these 
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Figure 4. Strengthened Pulley Hanger Bracket Assembly 


Bomb Hoist Pulley Bracked Hanger 
Assembly Strengthened on B-24D 

To insure satisfactory operation of the bomb 
hoisting equipment, the front outboard 2000 lb. 
bomb hoist pulley hanger bracket and pulley hanger 
assembly were redesigned and strengthened begin¬ 
ning with B-24D airplane Serial No. 42-73065. This 
change will also be incorporated on B-24E airplanes. 

The pulley hanger bracket (32F1078 L and R) 
and pulley hanger assembly (32F7751), as illus¬ 
trated in Figure 4, were strengthened to eliminate 
a bending movement which occurred in these parts 
as formerly designed. The wing adapter angles, 
pulley hanger brackets, and pulley hanger assem¬ 
blies are now fabricated from .091 alclad 24ST 
aluminum alloy. These parts were formerly made 
of .072 material. The manufacture of a special bolt 
is eliminated and a standard AN6-42 bolt is now 
used in the hanger assembly. 

AN4-6A bolts are employed to attach the hanger 
bracket to the wing adapter angle and to the fuse¬ 
lage structure. 

Failures of the 2000 lb. bomb hoist equipment have 
been reported and investigations have proved that 
some cases were due to improper rigging of the 
bomb hoist cables. Proper rigging instructions for 
these cables are given on decalcomanias in the bomb 
bay. 

Service Bulletin Numbering System Changed 

New numbers have been assigned to all service 
bulletins for Consolidated Vultee B-24, PBY, and 
PB2Y series airplanes. This change has been made 
to eliminate the profusion of numbers assigned to 
different models of one series. 


Under the revised system, all service bulletin 
numbers will be preceded by the Consolidated 
Vultee airplane series number. The service bulletin 
numbers will be issued in numerical sequence ac¬ 
cording to the chronological order of their release. 

As in the past, alphabetical letters will be used 
to designate the revisions pertaining to each basic 
service bulletin. All future communications and cor¬ 
respondence regarding service bulletins should, in 
so far as possible, refer to the new numbers. 

A conversion table for converting old numbers 
to new service bulletin numbers has been distrib¬ 
uted to all Consolidated Vultee service representa¬ 
tives and to all authorized holders of service bulle¬ 
tins. 

Nose Turret Plexiglas Strengthened 

To forestall possibilities of Plexiglas in the dome 
or sides of the Consolidated-3 nose turret fluttering 
or buckling, a heavier gauge plastic has been in¬ 
stalled on B-24J airplane Serial No. 42-72964 and 
will continue on subsequent airplanes of this model. 

The turret mounted in the nose was originally de¬ 
signed for use in the tail, and was constructed on 
aerodynamic principles governing its installation in 
the latter location. Mounted in the tail, the turret 
was exposed to little air pressure. Mounted in the 
nose, however, the turret receives the direct force 
of the wind when the ship is in flight. 

Standard gauge Plexiglas used in the turret 
mounted in the tail has proved satisfactory. Stand¬ 
ard gauge Plexiglas mounted in the nose turret, 
however, has a tendency to flutter or buckle under 
wind pressure. Such fluttering or buckling has oc¬ 
curred where the Plexiglas abuts on the bullet-proof 
window glass, and in some instances the plastic has 
been forced or blown from the base to which it was 
attached. 

The new plastic is stiffer and consequently makes 
it possible for a stronger attachment to the nose 
turret assembly. The Plexiglas is .180 inches thick, 
whereas it formerly was .100 inches in thickness. 

Link and Case Ejection Chute Added 

A link and case ejection chute has been added to 
each of the two guns in the Martin turret to direct 
the ejected shells away from the radio operator. 
The ejection chutes have canvas bags attached 
which catch the shell cases and prevent damage. 
Heretofore, radio and other equipment was im¬ 
paired by the ejection of shells from the top turret 
guns. 

The addition of these chutes began with B-24D 
airplane Serial No. 42-72915 and will continue on 
subsequent airplanes of this model. It is also sched¬ 
uled to appear on B-24E and B-24G models. 


Page 6 


Restricted 


















September 15, 1943 


Restricted 


Phenol-Fufural Resins Used Extensively In B-24 


Plastics which flow readily under all molding- con¬ 
ditions are in general use on Consolidated Vultee 
B-24 airplanes. They are delivered by the vendor in 
powder form. When subjected to heat, the materials 
melt and become syrup-like in quality. Added to 
them are filler materials such as walnut shell flour 
or wood flour. Addition of macerated fabric or cord 
gives the material higher impact quality where this 
characteristic is desirable. 

Among plastics used with filler material are the 
phenol-furfural resins. Because they flow readily 
they are used for forming “long flow” or large parts. 
Great latitude in the process of molding otherwise 
complicated or intricate parts can be attained with 
such material. 

Typical applications for phenol-furfural are mag¬ 
neto covers, several types of electrical switches, 
radio cabinets, and distributor rotors. 

CAST PHENOLIC RESIN 

Cast phenolic resin plastic is easy to handle. It is 
prepared in syrup form and can be poured into 
lead, glass, rubber, or other casting molds. It hard¬ 
ens or cures at approximately 175°F. It is easily 
machined and polished, is non-inflammable, has 
high tensile strength, fair impact strength, and 
good electrical insulating qualities. 

Typical applications are for supercharger, throttle, 
and mixture lever knobs, electrical control knobs, 
and housings and bases for other electrical items. 

TOOLITE 

Prepared in syrup form and cast in the same man¬ 
ner as cast phenolic resin, Toolite contains walnut 
shell flour, wood flour, or both. The flour gives it 
high impact quality, and also extends the resin. 
An acid catalyst is added to hasten the curing time, 
which is generally from four to eight hours, at 165° 
to 170°F. It can be used for sheet-metal forming 
dies, and is effective as cast alloy die material. This 
plastic is utilized both in airplanes and for the pro¬ 
duction of aircraft. 

A notable accomplishment in the use of Toolite 
rs exemplified by a large stretch-press die recently 
developed by the San Diego Division of Consoli¬ 
dated Vultee Aircraft Corporation (Figure 5). 

The die weighs 1875 lbs., is 52 inches long, 35 
inches high and 30 inches wide. It is used with 
stretchers for forming skin sections for B-24 air¬ 
planes. It is cored in four places to conserve ma¬ 
terial, and contains specially developed filler. The 
walls are no less than six inches thick. Because of 
its unusual size, the die required approximately 24 
hours to cure. A wood and plaster mold was used 
to form the die. 

Other applications for Toolite are ball valves, 
meter valves and various accessories. 

UREA-FORMALDEHYDE RESINS 

Urea-formaldehyde thermosetting resins can be 
processed to give almost unlimited color range, from 


pure white to all pastel shades. They are produced 
through the chemical union of urea and formalde¬ 
hyde. The resins have exceptional resistance to 
ultra-violet rays, and are light in weight. 

Urea products possess good flexural and tensile 
strength, are resistant to alcohol, and have good 
dielectric qualities. They are valuable in production 
styling and durability. 

Urea resins are used extensively as bonding 
agents or adhesives in manufacturing plyAvood. 

Typical applications for such plastics are clock 
cases, illuminated instrument dials, non-tracking 
electric controls, and similar mechanisms. 

MELAMINE-FORMALDEHYDE RESINS 

A recent addition to the amine plastics group, 
this substance is water-clear and thermosetting. In 
solution it is used to treat paper and wood veneer 
for laminating purposes. Used as a wood impreg- 
nator, it acts as a binder and protective coating 
without discoloring the material to which it is 
applied. 

In molded form, the plastic is similar in appear¬ 
ance to urea molding compounds. However, molded 
melamine resin is considerably harder, more heat 
resistant, has higher flexural strength than most 
other urea materials, and offers better resistance to 
dilute acids and alkalies. 

Typical applications of melamine are lighting fix¬ 
tures, circuit breakers, terminal blocks, distributor 
heads, and various other electrical parts. 

EMERGENCY REPAIR METHOD 

No satisfactory method has yet been developed 
for repairing urea thermosetting plastics. However, 
temporary repairs can be made in emergencies. Parts 
to be repaired should be spread with a suitable glue 
(containing a cellulose nitrate base), then clamped 
together for several hours until the bonding agent 
has hardened. ★ ★ ★ 



Figure 5. Toolite Die Forms B-24 Skin Sections 
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Figure 6. Sectionalized Illustration of Carbon Pile Voltage Regulator 


New Carbon Pile Voltage Regulator Improves Generator 
Regulation, Decreases Maintenance 


The carbon pile voltage regulator (Delco-Remy 
1118401) is a device for regulating or controlling 
the voltage in an electric system being supplied by 
an electric generator. Regulation is accomplished 
by varying the resistance of the generator field cir¬ 
cuit so that a constant voltage is maintained in the 
operating range, regardless of the load or speed 
conditions. This variation of the field resistance is 
accomplished in the regulator by the interaction of 
a carbon pile and a solenoid. 

The regulator consists of a solenoid case, the 
carbon pile housing, a fixed resistor, and a variable 
resistor with an adjusting knob, all mounted on a 
common base (Figure 7). The regulator is designed 
to mount on the standard Air Corps 40-D-8445 
mounting base. 


DETAILED DESCRIPTION 

Solenoid Assembly 

1. Regulating coil contained in the solenoid wind¬ 
ing.—The voltage or regulating coil (Figure 6) 
has a resistance of approximately 20 ohms and 
is connected at one end to the insulated side of 
the electrical circuit and at the other end to the 
variable resistor mounted on the base. 

2. Equalizing coil contained in the solenoid coil. 
The equalizing coil (Figure 6) has a resistance 
of 0.36 to 0.44 ohms and is connected at one end 
to the calibrated generator ground lead and at 
the other end to an equalizer bus. 

3. Adjustable core.—The adjustable core (Figure 
6) is supported in a threaded hole in the sole¬ 
noid end plate. Locking of the core is provided 
by two screws, lock washers, and flat washers. 
The screws, when tightened, bring the flat 
washers down against the end of the core so 
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that the core cannot turn. On later type regu¬ 
lators, a lock plate is used instead of the two 
flat washers. 

4. Armature assembly.—The armature assembly 
(Figure 6) consists of two elements, the arma¬ 
ture proper with five six-fingered springs, and 
the contact assembly which is insulated from the 
rest of the assembly. The contact assembly car¬ 
ries a graphite disc which makes contact with 
one end of the carbon pile. 

5. Compensating ring. — The compensating ring 
(Figure 6) is made of brass-invar bimetal, and 
provides a means of compensating for tempera¬ 
ture. The armature springs rest on the ring and 
thermostatic action caused by heat changes pro¬ 
vides temperature compensation, causing dis¬ 
tortion of the ring and changing the solenoid 
air gap. 

6. Housing.—The housing (Figure 6) contains and 
protects the two coils and is attached to the 
base with a mounting bracket. The housing 
forms a part of the magnetic circuit. 

Carbon Pile Assembly 

1. Fleat radiating housing. — The heat radiating 
housing (Figure 6) is attached to the regulator 
base by a bracket and three studs which screw 
into the solenoid housing at one end and the 
heat radiating housing at the other. 

2. Insulating tube.—The insulating tube (Figure 6) 
is a ceramic insulator in the center of the heat 
radiating housing to insulate the carbon pile 
from the housing. 

3. Carbon pile. — The carbon pile (Figure 6) is 
composed of approximately 40 carbon and 
graphite discs, alternately placed together inside 
the insulating tube. They are held in place at 
one end by the adjusting screw bracket, and at 
the other end by the tube holder and solenoid 
armature. In this manner the carbon pile is con¬ 
nected to the insulated side of the circuit and to 
the generator field. 

4. Adjusting screw and lock.—The adjusting screw 
(Figure 6) is locked when it has been set by 
tightening the lock screw. 

Variable and Fixed Resistors 

1. Variable resistor.—The variable resistor (Fig¬ 
ure 7) is mounted on the regulator base and has 
approximately 12 ohms resistance. One end is 
connected to the regulating coil and the other 
end is connected to the fixed resistor. 

2. Fixed resistor. — The fixed resistor (Figure 
7) is mounted on the regulator base and has 
approximately 30 ohms resistance. One end is 
connected to the variable resistor and the 
other end is connected to a grounded terminal 
in the base. 


PRINCIPLES OF OPERATION 

The output obtainable from a generator at any 
particular speed depends upon the amount of gen¬ 
erator field current. The carbon pile is connected 
in series with the generator field circuit and pro¬ 
vides a means of varying the generator field cur¬ 
rent, and thus the generator output. The carbon 
pile may vary in resistance from a low of less 
than 0.9 ohm to a high of more than 35 ohms, dur¬ 
ing the operation of the regulator. Increasing the 
resistance of the generator field circuit reduces the 
generator field current. Reducing the resistance of 
the generator field circuit increases the generator 
field current. Varying the generator field in this 
manner varies the generator output at any par¬ 
ticular generator speed. 

The solenoid regulating or voltage coil is con¬ 
nected across the generator, so that generator volt¬ 
age is impressed on it. Variations in circuit voltage 
will cause variations in the magnetic strength of the 
regulator coil. These variations of magnetic 
strength operate upon the solenoid armature to 
produce variations in the resistance of the carbon 
pile. Increasing voltage increases the resistance; 
decreasing voltage reduces the resistance. The car¬ 
bon pile changes resistance due to the varying pres¬ 
sure upon it. The generator field current is taken 
through the carbon pile; variation in carbon pile 
(Continued on page 10) 



Figure 7. Carbon Pile Voltage Regulator 
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New Regulator Decreases Maintenance 

(Continued from Page 9) 

resistance causes variation in generator field current 
and variation in generator output. 

These variations in generator output result as a 
consequence of the action of the regulator in holding 
the voltage constant. As more load is thrown on the 
line, generator output increases to handle it. As 
the electrical load is reduced, the regulator func¬ 
tions to increase field resistance so that generator 
output is cut down. 

Mechanical pressure on the carbon pile is main¬ 
tained by the tension of the carefully calibrated 
multiple left springs on the armature. The pressure 
of these springs determine the maximum pressure 
on the carbon pile and thus establish the minimum 
electrical resistance. Working in opposition to the 
spring tension is the magnetic attraction of the 
solenoid regulating coil on the armature. These two 
factors, the armature spring tension, and the mag¬ 
netic pull of the solenoid, tend to reduce the pres¬ 
sure on the carbon pile and balance each other in 
such a way that a constant voltage in the system is 
maintained in the operating range. 

Line voltage will tend to increase if the electrical 
load on the generator is reduced, provided the gen¬ 
erator speed is held constant within the operating 
range. This will produce an increase in the mag¬ 
netic attraction of the regulating coil, and the arma¬ 
ture will be pulled toward the solenoid core, reduc¬ 
ing the pressure on the carbon pile, and increasing 
the resistance so that the generator field current is 
reduced. This reduction in field current will tend 
to reduce the generator voltage and output. Like¬ 
wise, line voltage will tend to be reduced if the 
electrical load on the generator is increased, pro¬ 
vided the generator speed is held constant within 
the operating range. This will produce a decrease in 
the magnetic attraction of the regulating coil, and 
the armature will move away from the solenoid core 
allowing the armature springs to exert increased 
pressure on the carbon pile, reducing the resist¬ 
ance. As the generator field current increases, the 
voltage increases to carry the additional electrical 
load, provided the load does not exceed the gen¬ 
erator maximum output. 

An interesting feature of the carbon pile regu¬ 
lator design is the manner in which the armature 
springs and solenoid are arranged so that the spring 
tension increases in proportion to the solenoid mag¬ 
netic pull on the armature as the air gap decreases. 
As explained previously, the armature actually 
moves toward or away from the solenoid core. Since 
regulation holds the voltage to a constant value, the 
magnetic strength of the solenoid remains the same. 
Movement of the armature toward the core de¬ 
creases the air gap, and causes an increase in the 
magnetic pull on the armature. If it were not for 
the special construction of the armature springs, 
the spring tension would not increase in proportion 


to the increasing magnetic pull, with the result that 
the armature would seal against the solenoid core. 
This action would reduce the pressure on the carbon 
pile to such an extent that the generator voltage 
and output would drop. This drop would release the 
armature, resulting in increased pressure against 
the carbon pile and an increased generator volt¬ 
age and output. Consequently, a very rapid vibra¬ 
tion of the armature would take place, which would 
not only result in erratic regulator action, but would 
soon cause failure of the regulator. 

The design of the springs and the compensating 
ring on which the ends of the springs rest, however, 
produces an increase of tension as the armature 
moves toward the solenoid core. This increase of 
tension keeps step with the increasing magnetic 
pull on the armature as the air gap is reduced. The 
face of the ring on which the ends of the spring 
fingers rest is sloped inward. As the armature 
moves toward the core, the spring fingers flex on 
their ends, along this sloping surface, shortening 
their effective lengths. This increases the pull re¬ 
quired to produce further inward movement of the 
armature and additional flexing of the spring 
fingers. Conversely, as the armature moves away 
from the solenoid core so that the air gap is in¬ 
creased and the magnetic pull is reduced, the spring 
tension is proportionally reduced. This arrangement 
prevents overriding of the armature in either direc¬ 
tion. 

The armature rearranges its position with respect 
to the solenoid and the carbon pile as varying 
loads are thrown on the generator. This permits 
the generator output to vary with the load, while 
holding the generator and circuit voltage constant. 

Temperature Compensation 

The compensating ring against which the arma¬ 
ture spring fingers rest provides a thermostatic ef¬ 
fect as temperatures change. When the temperature 
increases, the ring is distorted inward toward the 
solenoid so that less magnetic pull is required to 
reduce pressure on the carbon pile. This com¬ 
pensates for the reduction in magnetic pull of the 
regulating coil caused by higher resistance in the 
copper wire due to increasing temperatures. With 
lower temperatures, the ring distorts away from the 
solenoid, so that a greater magnetic pull is required 
to relieve pressure on the carbon pile. The voltage 
coil will produce a greater magnetic pull at lower 
temperatures. 

Temperature compensation is aided by the use of 
an external fixed resistor unit connected in series 
with the regulating coil. The resistor unit is 
wound with wire which does not change resistance 
with temperature. The regulator coil changes re¬ 
sistance with temperature as mentioned previously. 
However, since only part of the total circuit is 
changing resistance with temperature, the efifect of 
temperature change on the magnetic strength of the 
solenoid is reduced. By using a fixed resistor in 
series with the regulating coil, less compensation 
must be built into the compensating ring. 
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A variable resistor is also connected in series 
between the regulating coil and the fixed resistor. 
The variable resistor provides a means of varying 
the voltage setting of the regulator. Cutting re¬ 
sistance in or out changes the total circuit resist¬ 
ance. This permits a greater or lesser external volt¬ 
age to provide the same voltage across the regulat¬ 
ing coil and thus permits a change in the regulator 
setting without the necessity of readjustment of 
the adjusting screw. 

Equalizing Coil 

The equalizing coil in the regulator is used on 
multiple generator installations where two or more 
generators must be connected in parallel into a 
system (Figure 8). The coils on the parallel- 
connected regulators function in such a manner that 
all generators tend to take equal portions of the 
electrical load. These coils are connected at one 
end to an equalizing bus, common to all equalizing 
coils, and the other end is connected through cali¬ 
brated resistance leads to ground. When the voltage 
of one generator is greater than the others, it will 
have a greater output and there will be a greater 
voltage drop in its generator-to-ground wire. The 
voltage impressed on the equalizer coils is propor¬ 
tional to the differences in voltage drops in the 
generator-to-ground wires. This voltage is im¬ 
pressed on the equalizer coils in such a direction as 
to increase the voltage of the generators producing 
lower output and to reduce the voltage of the gener¬ 
ators producing higher output. In this manner, the 
generators take eciual portions of the load. 
Maintenance and Inspection 

The carbon pile voltage regulator requires little 
attention after it has been installed on the airplane 
and adjusted. The mounting, connections, and leads 
should be checked periodically. 

The regulator setting should be checked and re¬ 
adjusted if necessary by the adjusting knob. Ex¬ 
treme care must be used in making the regulator 
adjustment. Consequentlv, it should be done only 
by authorized individuals using approved testing 
instruments. If adjustment cannot be made within 
the specified limits, or if regulator action is noisy 
or unsteady, the regulator should be removed from 
the installation for a comprehensive checkup and 
readjustment. 

DISASSEMBLY OF REGULATOR 

Disassembly is necessary only when defective 
parts are to be replaced or the regulator adjustment 
procedure given in the latter part of this section 
does not produce the desired operating settings and 
characteristics. In disassembling the regulator, 
care must be exercised in handling leads and parts, 
otherwise damage will result. 

The carbon pile must be serviced as a unit. In¬ 
dividual discs are not serviced since they are care¬ 
fully fitted to adjacent discs to provide maximum 
contact area. 

After a period of operation the discs may become 
rough. However, the rough surface on one disc 
tends to match the contacting rough surface on the 


adjacent disc. This results in a good overall con¬ 
tact being maintained. However, if the discs rotate 
with respect to each other, rough areas will no 
longer correspond, and contact area will be reduced 
to such an extent that faulty operation will result. 

(Continued on page 12) 



1. REGULATING COIL 3. CARBON PILE 4. VARIABLE RESISTANCE 

2. EQUALIZING COIL 5. FIXED RESISTANCE 


Figure 8. Wiring Circuit of 4-Engine Ship Installation 
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New Regulator Decreases Maintenance 

(Continued from page 1 1 ) 

Therefore, if the discs are removed, then all discs 
must be discarded and a new carbon pile installed 
in the carbon pile housing insulating tube. The 
carbon pile may be replaced by removing the ad¬ 
justing screw bracket from the carbon pile housing, 
without further disassembly. 

Disassembly Procedure 

Remove the regulator from the mounting base as 
follows: 

1. Remove the carbon pile housing: 

a. Disconnect lead from end of the housing. 

b. Remove the two housing bracket screws from 
the regulator base. 

c. Remove the housing studs and separate the 
carbon pile assembly from the solenoid as¬ 
sembly. Hold the solenoid assembly above 
the carbon pile assembly so the carbon discs 
will not drop out. 

d. The carbon pile housing assembly can be laid 
aside as a unit unless further disassembly is 
necessary. 

2. Remove the armature assembly: 

Lift armature out of solenoid housing, de¬ 
taching the lead and removing the compen¬ 
sating ring. 

NOTE: Pressure on the spring fingers will 
distort them. Do not touch, chip, or crack 
the graphite disc which is attached to the 
armature. 

3. Remove the variable resistor: 

Unsolder the two leads and remove the screws, 
lock washers, and nuts. 

4. Remove the solenoid : 

Unsolder the leads and remove screws. 

Inspection After Disassembly 

Parts should be wiped with a soft cloth to facili¬ 
tate inspection. Do not use solvent on any lead, 
insulator, coil, carbon pile, or disc. Do not handle 
carbon discs. 

1. Armature assembly. — The armature assembly 
screws must be tight and all insulators must be 
in place. No spring finger should be crimped, 
cracked, distorted, or bent more than a few de¬ 
grees from adjacent fingers. The graphite disc 
should be fastened firmly in place and must not 
be excessively rough, burred, oily, or greasy. 
A small amount of blackening may be polished 
off with a clean piece of paper. Replace armature 
assembly if any defect is found. 

2. Adjusting screw.—The carbon disc on the adjust¬ 
ing screw must be fastened firmly in place and 
it must not be chipped, excessively rough, 
burned, oily, or greasy. Test the threads by run¬ 
ning the screw into the screw bracket and noting 
if appreciable looseness can be felt. Excessive 
looseness may cause misalignment of the disc 
on the screw with the disc in the carbon pile. 

3. Variable resistor.—The resistor must be tight 
in the mounting bracket. The resistor knob must 


be held wherever it is set by the small detent 
spring. 

4. Solenoid windings. — The leads must not be 
frayed or otherwise damaged. Test each winding 
for continuity. 

5. Contacts.—The contacts or the bottom of the 
base must be tight and connected to the lead 
clips. 

6. Insulators.—The insulator screws, nuts, washers, 
and bushings must be in good condition. 

7. Compensating ring. — The compensating ring 
must not be battered or otherwise damaged. 

REASSEMBLY OF REGULATOR 

Reassembly Procedure 

1. Solenoid coil assembly is reassembled as follows: 

a. Install coil in housing and attach end plate. 

b. Place core into end plate and attach locking 
screws loosely. 

c. Mount the solenoid housing on the base. 

d. Solder three of the four leads to the proper 
lead clips. Use rosin flux. 

e. Mount the variable resistor and solder the 
fourth lead to one of the variable resistor ter¬ 
minals. 

f. Place compensating ring (brass side out) in 
solenoid housing, attach wire to armature, 
and place armature in solenoid housing. 
NOTE: Be certain that the space collar is in 

position. 

g. Screw in three carbon pile housing studs. 
This will avoid pressure on the spring fingers 
when the lead attaching screw is put in place. 

h. Solder leads to fixed resistor. Use rosin flux. 

2. Assemble the carbon pile housing as follows: 

a. Put adjusting screw in adjusting screw 
bracket. Tighten as much as possible without 
forcing so that a maximum space will be 
available within the housing. 

b. Place the carbon pile tube in the housing 
and attach the adjusting screw bracket to the 
housing with three screws, lock washers and 
flat washers. A mica insulator is inserted be¬ 
tween the bracket and housing, a bushing in 
each screw hole in the bracket, and insulating 
washers between the bracket and the flat 
washers. The bracket should be so placed 
that the adjustment locking screw is on the 
opposite side of the adjusting screw from the 
mounting bracket. 

c. Assemble the carbon discs inside the tube in 
the housing. 

d. Place the carbon pile housing assembly and 
the solenoid housing together with three studs 
through proper holes in the carbon pile hous¬ 
ing. The housing mounting bracket slips 
under the fixed resistor. Install three nuts and 
lock washers on attaching studs. Attach the 
mounting bracket and fixed resistor to the 
base with two screws, lock washers and nuts. 

e. Attach the lead to adjusting screw bracket 
with screw and lock washer. 
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Final Test and Adjustment (on Test Stand) 

1. With lock plate (if present) removed, turn core 
in solenoid until it is approximately flush with 
the end plate. 

2. With lock cup (if present) removed, turn ad¬ 
justing screw in clockwise direction until a slight 
pressure is exerted on the ends of the armature 
spring fingers. Be certain all the spring fingers 
are resting on the compensating ring in the sole¬ 
noid and not on the solenoid housing. 

3. Turn the adjusting knob of the variable resistor 
to the mid-position. 

4. Mount the regulator in mounting base so it is 
connected in the proper manner to a cutout relay, 
an 0-1 generator (100 ampere), and load as 
shown in Figure 8. 

5. Operate generator at 3|000 r.p.m. with load off 
and begin turning the adjusting screw in a clock¬ 
wise direction. The voltage should rise. 

6. Continue to turn the adjusting screw in a clock¬ 
wise direction. The voltage will increase, then 
decrease to a minimum, and increase again. 
Figure 9 illustrates the manner in which 
the voltage changes as the adjusting screw is 
tightened. At the lowest point, the unit begins 
to function as a regulator and the adjustment is 
approximately correct. Further adjustment will, 
however, be required. 

7. Apply approximately 50% of generator output 
(50 amps) with generator operating at 3000 
r.p.m. Note change of voltage. Adjust the screw 
in or out (only a small fraction of a turn each 
time), applying and removing load repeatedly, 
and continue to adjust until the point is found 
at which there is approximately 0.3 volts de¬ 
crease as load is applied. 

8. Adjust the voltage to 28.5 volts by turning the 
core out or in. 



Figure 9. Voltage Setting Change with Adjusting Screw 
Adjustment 


CAUTION: Do not disturb the variable resist¬ 
or position during this adjustment. 

9. Check the range of adjustment with the variable 
resistor. It should be possible to adjust the volt¬ 
age from 26 to 30 volts. Reset variable resistor 
to obtain 28.5 volts. 

10. Recheck the setting by throwing load on and off. 
Readjust if necessary. Some slight additional 
adjustment of the core may be required. 

11. Tighten core and adjusting screw with lock 
screws. Do not tighten lock screws too tightly. 
Excessive tightening of the screw will distort 
and possibly break the outer portion of the 
threaded boss. 

12. Check action of equalizing coil as follows: 

a. Apply 0.25 volt from the (D) to (K) terminals 
(minus on the (D) and plus on (K) ). Regu¬ 
lator voltage should decrease approximately 
2.5 volts, and if it does not, it indicates the 
coils are not in balance and the coil assembly 
requires replacement. If the voltage rises in¬ 
stead of decreases 0.25 volts it indicates the 
coil may be connected backwards. 

b. Check resistance of equalizing coil. It should 
be 0.36 to 0.44 ohms. The coil will draw five 
amperes at two volts. Do not apply more than 
two volts to the coil. 

13. Heat and recheck adjustment: 

a. Operate the unit for approximately 20 min¬ 
utes at no load with generator running from 
2500 to 3000 r.p.m. 

b. Throw the load on and off and readjust the 
voltage to 28.5 volts with the variable resistor. 

14. Check for operation under maximum carbon 
pile resistance as follows: 

a. This is a check for stability of operation. 
Tendency for flutter of armature will be 
greater with the O-l generator than with the 
P-1. If the unit operates satisfactorily with 
the O-l generator, it will operate satisfac¬ 
torily with the P-1. If the O-l is not available, 
regulator may be checked with the P-1, pro¬ 
vided the regulator will not be used on an 
O-l generator. 

b. Operate the generator with an open circuit 
at 5000 r.p.m. Throw full load on and off and 
check for flutter of armature, arcing at the end 
carbon, or unstable voltmeter reading. Un¬ 
stable operation can be detected easily by 
placing the finger tip on the core to detect 
vibration. To eliminate vibration, turn the 
adjusting screw slightly clockwise until the 
condition is eliminated. Some slight readjust¬ 
ment of the core may then be required to re¬ 
turn the setting to 28.5 volts. 

15. Check minimum resistance of the carbon pile 
in the following manner: 

a. Connect a voltmeter (15 volt range) from reg¬ 
ulator (A) to (B) terminals (across carbon 
(Continued on page 14) 
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pile) and a 10 ampere ammeter connected 
into the field circuit at the regulator (A) ter¬ 
minal. 

CAUTION : Never open and close generator 
field circuit with generator operating. To 
do so will cause regulator to vibrate. Con¬ 
tinued regulator vibration will damage 
regulator. 

b. Apply full load across generator. 

c. Decrease the generator speed until the regu¬ 
lated voltage is under 26 volts. 

d. Increase the generator speed to where the 
voltage across the carbon pile is 10 volts. 
Throw load off and on. (Temporarily discon¬ 
nect meter to avoid damage at no load.) 

e. Note regulated voltage (load on). Decrease 
the generator speed until the regulator volt¬ 
age drops 0.7 volts. 

f. Note the field current and carbon pile volt¬ 
age drop. Calculate ohms resistance which 
must be less than 0.9 ohms. Use formula 
R=E/I or ohms resistance equals voltage di¬ 
vided by amperes of current. Adjust to lower 
the ohms resistance by screwing the adjusting 
screw out slightly (counter-clockwise). If 
adjustment is necessary, readjust the core 
slightly. 

NOTE: Whenever core adjustment or adjust¬ 
ing screw is changed, recheck. 

g. If a lock plate and a lock cup are used on the 
regulator, install the lock plate over the sole¬ 
noid core and the lock cup over the adjusting 
screw. The lip of the lock cup should be under 
the adjustment locking screw lock washer. 

Installation and Adjustment (on the airplane) 
Hold-down ears on the regulator base plate fit 
into slotted lugs on the mounting base, and the 
hold-down springs snap over the lugs on the oppo¬ 
site sides of the regulator base. On installing the 
regulator, the connector straps in the mounting 
base must make good firm contact with the terminal 
contacts in the base. 

Adjustment Procedure 

1. Open all generator main line switches so the 
generator circuits will be open. 

2. Run the engine of generator-regulator being 
checked at 1200 to 1800 r.p.m. for a few minutes 
after installing the regulator. 

3. Close the generator main line switch on the reg¬ 
ulator circuit being checked, then switch a load 
of 20 to 50 amperes on and off to stabilize the 
regulator. All the other generator switches must 
be open. 

4. Open the generator main line switch again. 
With test voltmeter connected across charging 
circuit (positive meter lead to (B) terminal of 
regulator, negative to (G)), correct voltage by 
turning adjusting knob. (Clockwise to increase, 
counter-clockwise to decrease.) 


NOTE: Voltage will vary during the warm-up 
period, being higher when the regulator is 
cold and will decrease as it warms up. There¬ 
fore the adjustment should not be made until 
after a few minutes’ warm-up period and the 
switching on and off of the electrical load. 

5. Repeat for each engine. Be careful to set all 
regulators at exactly the same voltage. After 
all regulators have been adjusted to operate at 
exactly the same voltage, it is necessary to 
parallel all generator-regulator systems in the 
airplane so that all the generators will assume 
equal portions of the electrical load. CLOSE 
ALL MAIN LINE SWITCHES and proceed 
as follows: 

a. Paralleling (equalizing load between all gen¬ 
erators) can be done with the airplane on the 
ground or in flight. Adjusting during flight 
is preferred. In either case, the adjusting 
should not be done until regulators have op¬ 
erated for 15 minutes. If paralleling is done 
on the ground, the engines must be run at 
a minimum of 1800 r.p.m. 

b. Turn on a load equivalent from 20 to 100 am¬ 
peres for each generator. 

c. Observe ammeters for division of load. An 
unequal division of the load between the gen¬ 
erators will probably be noted. 

d. Turn the adjusting knob of the regulator con¬ 
trolling the generator which is putting out the 
highest current rate ONE notch in a counter¬ 
clockwise direction to decrease the output. 
Turn the adjusting knob one notch in clock¬ 
wise direction on the lowest regulator. 

NOTE: Lowering and raising the output of 
one generator will increase or decrease the 
output of all other generators. Therefore, 
changes should be made carefully by mov¬ 
ing the adjusting knobs only one notch at 
a time. 

e. Repeat until all ammeters read the same, indi¬ 
cating that all generators have assumed equal 
portions of the electrical load. 

f. After the paralleling has been completed, 
check the voltage of the system. Take voltage 
reading between the (G) terminal (ground) 
of any regulator and the positive bus. 

g. If the system voltage is not correct, turn the 
adjusting knobs of ALL REGULATORS 
one notch in the direction necessary to raise 
or lower the voltage to the correct value. 

h. If any regulator fails to operate within the 

required limits or if its action is unsteady or 
noisy, the complete unit should be replaced. 
Do not attempt to adjust the regulator by 
moving the carbon pile adjusting screw or 
core screw. Such adjustments are to be made 
only by authorized personnel at designated 
repair depots. ★ ★ ★ 
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Oil Dilute Switches Revised 



Figure 10. New Location of Hydraulic Sump Pump 


PBY-5 Hydraulic Pump Relocated 

The hydraulic sump pump (Figure 10) which actu¬ 
ates the Sperry automatic pilot on PBY-5 airplanes 
has been relocated from above the overflow reservoir 
to the beltframe at station 1.33. This change has 
been accomplished in airplane Bureau Serial No. 
08451, 08453, 08454, 08456, 08457, 08458, 08460, 
08462 and 08464. It is also effective on British Serial 
No. JX-248 and subsequent airplanes prior to de¬ 
livery. 

A service bulletin to this effect has been prepared 
by the Consolidated Vultee Service Department, San 
Diego Division, and will be issued when approved 
by the U. S. Bureau of Aeronautics. 

Reason for the relocation is to facilitate opera¬ 
tion of the pump. Mounted above the overflow res¬ 
ervoir, the unit was not entirely self-priming. In the 
new location, however, the gravity flow of oil keeps 
the unit constantly primed. 

In PBY-5A airplanes, the overflow reservoir has 
been relocated from the center line, as originally 
scheduled, to the forward port side of bulkhead 
No. 1. 


Pilots, Co-Pilots Blisters To Be Omitted 

Pilot’s and co-pilot’s side window blisters in 
Consolidated Vultee B-24 airplanes will be omitted, 
starting with airplane Serial No. 42-73175. They 
will be replaced with flat panels of Plexiglas. While 
providing better vision, the blisters refracted light 
during night flying. 


The oil dilute switches on B-24D airplanes have 
been revised to permit simultaneous operation and 
the panel has been redesigned to mount the added 
switches. These changes became effective on air¬ 
plane Serial No. 42-73014 and will continue on sub¬ 
sequent ships. 

Instead of using only two single pole, double¬ 
throw, intermittent switches (with the center in posi¬ 
tion off) for four engines, the new panel has four 
single pole, single-throw, intermittent switches 
(AN 3016) mounted in a row, one for each engine 
(Figure 11). When the gang bar is pressed forward, 
oil in all four engines is diluted simultaneously. 

Heretofore, when a cold weather start was antici¬ 
pated, the oil could only be diluted in one or two 
engines at a time just prior to shutting off. With 
the revised installation, however, all four oil dilute 
switches can be operated simultaneously and all 
four engines shut off at one time. 

With the gang bar attached, it is still possible to 
dilute the oil in each engine separately if so de¬ 
sired. The gang bar also acts as a protection against 
the oil dilute switches being inadvertently pressed 
forward. 


Figure 11. Oil Dilute Switches and Panel with Gang Bar 



gang bar 


gang bar 
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B-24J Control Wheel Design Changed 

Installation of control wheels in Consolidated B-24J 
airplanes has been simplified by an improved locking 
device which attaches the name plate caps to the control 
wheel hub. 

A wider, deeper groove, which holds a circular 
spring, has been provided on the inside of the control 
wheel hub. When the spring and cap are snapped into 
position, the assembly will not slip out of place. Here¬ 
tofore, cap assemblies were sometimes pushed out of 
place and lodged in the cap when the wheel was installed 
on the control post. 

The name on the cap has been changed from “Con¬ 
solidated Aircraft” to “Consolidated Vultee.” 


Mareng Cells Installed in PB2Y-3 
Airplanes To Prevent Fuel Leakage 

Corrective action has been taken to prevent fuel 
leakage in PB2Y-3 airplanes with installation of 
Mareng fuel cells in outer port and outer starboard 
sections of the wing. 

Leakage had occurred at the point of attachment 
of the sump to the wing, at fuel access doors, and at 
rivet junctures. Such outboard tanks had been in¬ 
tegral with the wing. 

The two inboard wing fuel containers are self-seal¬ 
ing cells. 

The new Mareng cells, a synthetic rubber product, 
are installed between bulkheads No. 2 and No. 4. 
Though not self-sealing, they form a leak-proof mem¬ 
brane within the wing sections. This installation has 
been incorporated on airplanes from Bureau Serial No. 
7102 to No. 7192. 

Also installed in PB2Y-3 airplanes are two aux¬ 
iliary hull fuel tanks between bulkheads No. 3 and 
No. 4. These tanks are constructed of stainless steel or 
an aluminum shell containing Mareng bladder cells. 

Structural Repair Handbook Released 

A handbook of instructions on structural repair 
for the B-24 series, PB4Y1, and Liberator (British 
model) airplanes has been released under joint 
authority of the Army Air Forces, the Bureau of 
Aeronautics and the British Air Council. 

The handbook is designated as AN-01-5E-3 and 
as British Air Publication No. 2396A. Reference to 
this publication is recommended for information re¬ 
garding methods and materials used for structural 
repairs. All structural details of the B-24 series, 
PB4Y1 and Liberator airplanes are included in the 
text and are referred to in the illustrations. 
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New Starter Mode! 
Provided on PBY-5A 


ET 
ADAPTER 


Figure 1. Starter With 
"Off-set" Extension 


REMOVE SAFETY 
WIRE, FIVE SCREWS 
TO ADJUST '"OFF¬ 
SET" EXTENSION¬ 


SHIPPING COVER : 


PLUG 


COVER PLATE 


Figure 2. "Off-set" Extension 
Removed for Adjustment 


l NSTALL “OFFSET* 
EXTENSION ONE 
HOLE COUNTER¬ 
CLOCKWISE TO<L 
OF STARTER 


JH-5D starters have replaced the Eclipse start¬ 
ers on PBY-5A airplanes, beginning with airplane 
bureau Serial No. 33960. 

DESCRIPTION 

The JH-5D is a coaxal type starter. The starter 
motor, body and jaw all have the same centerline 
(Figure 2) and should be installed so that the hand 
starter shaft is in line with the crank opening in the 
engine cowling. The jaw meshing mechanism can 
be operated electrically or by hand. 

Starter Motor 

The starter motor is of the series interpole type 
and operates on a 24 volt battery system. The 
flywheel is mounted on the motor armature shaft, 
which in turn is ball bearing mounted in the motor 
housing. The entire motor is removable from the 
starter case as a unit, and can be mounted on 
any starter of the same series. The motor is equipped 
with a solenoid operated brush engaging mecha¬ 
nism, which drops the brushes onto the commu¬ 


tator when the solenoid is energized. When the 
solenoid is not energized, the brushes are held away 
from the commutator by a spring actuated mecha¬ 
nism resulting in a two-fold advantage : first, the 
brush friction is removed permitting hand cranking, 
and secondly, the brush engaging solenoid acts as 
a remotely controlled motor switch. Starter motors 
can be easily reversed: in the field. 

Starter Case and Mechanism 

The starter body consists of a magnesium alloy 
gear case and a heat-treated alloy steel base. The 
gear case houses the intermediate gear shaft, the 
jaw meshing solenoid, and the hand crank adapter. 
The base incorporates the jaw driving planetary 
gears and the overload release mechanism. All of 
the heavy stresses are taken in this heat-treated 
base. 

The driving mechanism from the motor flywheel 
to the clutch consists of three gear reductions, as fol¬ 
lows : 

(Continued on page 4) 
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(Continued from page 3) 

1. An external spur pinion attached to the exter¬ 
nal armature shaft meshing with an external 
spur gear mounted in the gear case. 

2. An external spur pinion attached to the exter¬ 
nal gear meshing with an internal gear located 
in the base. 

3. A planetary reduction consisting of a sun gear, 
three planet pinions and a fixed internal gear 
located in the base. The sun gear is fastened 
to the internal gear in the starter base. The 
starter jaw is driven by an arm supporting the 
three planet pinions. 

All gears are ball or roller bearing mounted, and 
are made of hardened alloy steel for maximum 
strength and wear resistant qualities. 

Hand Cranking Unit 

The unit is mounted in the gear case and 
consists of a small planetary gear set in which 
the planet pinion carrying arm is driven by 
the hand crank adapter. The internal gear mesh¬ 
ing with these planet pinions is integral with the 
housing and is therefore fixed against rotation. When 
the carrying arm is rotated, the small sun gear (also 
meshing with the planet pinions) is rotated, but at 
a much higher speed than the carrying arm. A bevel 



Figure 3. Engine and Starter Jaws Clearance Illustrated 


gear integral with this sun gear drives a bevel pin¬ 
ion which is keyed to the internal gear shaft located 
in the starter base. Therefore, the torque is trans¬ 
mitted back to the starter motor flywheel through 
the gears in the main starter drive and brings it to 
full speed when the crank is rotated approximately 
70 r.p.m. The hand crank bayonet is fastened to the 
planet pinion carrying arm by means of a bolt and 
nut so that the bayonet is accessible for changing 
when reversing the direction of the starter rotation. 
The direction of hand crank rotation is the same as 
that of the jaw. The gears are all ball or roller bear¬ 
ing mounted. 

Jaw Meshing Mechanism 

The starter jaw is meshed by means of a spring 
and push rod mechanism which forces the jaw along 
its axis into mesh with the jaw on the engine to be 
cranked. When the engine fires, the over-run frees 
the jaw which is then returned and held in place by 
means of a second spring which prevents contact 
between the engine and starter jaws when the en¬ 
gine is running. The push rod can be actuated manu¬ 
ally, or by means of a solenoid mounted in the 
starter case. 

Torque Overload Release 

The internal gear meshing with the three planet 
pinions, described previously, consists of hardened 
steel discs with the gear teeth cut on their inner di¬ 
ameters. Interleaved with these steel discs is a series 
of bronz discs which have shallow splines cut on 
their outer diameters. These splines fit in an inter¬ 
nally splined shell which is centered in the starter 
base. This shell is held against rotation by a series 
of teeth on one end of the shell meshing with simi¬ 
lar teeth on a ring that is splined into the base of 
the starter. These rings constitute the torque 
release mechanism. The sides of these teeth 
slope so that the mating rings tend to separate when 
torque is applied to the shell by the bronze discs. 
Normally, the rings are prevented from separating 
by the action of a number of compression springs 
acting against the ring that is splined into the starter 
base. The springs, pushing against the ring, also 
force the bronze discs and the hardened steel plates 
together so that they act as a multiple disc brake. 

When torque is applied to the sun gear, the hard¬ 
ened steel plates comprising the internal gear are 
held against rotation by the pressure of the inter¬ 
leaved bronze plates and the carrying arm is ro¬ 
tated, driving the jaw. When an overload point is 
reached, the two release springs are forced far 
enough apart against the spring pressure to over¬ 
come the overload point and face the discs. The 
internal gear elements then slip between the bronze 
discs, relieving the torque on the jaw. This pre¬ 
vents damage either to the engine being cranked or 
to the starter itself, due to normal operation or to 
overload from a cold engine or from backfire. 

The overload point, once set, can be accurately 
maintained through long periods of service and a 
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wide range of clutch plate wear. The overload point 
is adjustable by means of calibrated screws which 
adjust the amount of spring tension. 

The teeth on the rings are so designed that 
they work equally well in either direction. Con¬ 
sequently, it is a simple matter to change a right 
hand rotation to a left hand rotation starter by re¬ 
placing the jaw clutch. This operation can be ac¬ 
complished in the field without dismantling the 
starter. 

NOTE: When direction of the starter rotation 
is changed, it is necessary to reverse the motor 
and substitute the proper bayonet adapter. 

Oil Seals 

An oil seal is provided to prevent oil leakage from 
the engine crankcase into the starter housing. A 
second seal prevents oil leakage past the meshing 
rod. There is little or no chance of damage to the 
starter mechanism through the entry of oil unless 
the oil seal becomes damaged. 

PREINSTALLATION SERVICE 

Starters that have been in storage for a period 
exceeding six months should be tested prior to instal¬ 
lation in the airplane. Starter motors should be ac¬ 
celerated either by hand or motor to full speed once 
or twice and run-down time noted. If the run-down 
time is less than four minutes, the starter should 
be forwarded to an overhaul depot or returned to 
the manufacturer for cleaning, relubrication and test 
prior to installation. Unless this is done, dried-out 
lubrication remains in the starter, causing hand 
cranking difficulty, low free run-down time, which 
results in poor starter performance. If run-down 
time is greater than four minutes it can be assumed 
that the lubricant is sufficient to permit starter op¬ 
eration. Preinstallation test should be performed 
at room temperature. 

NOTE: To check run-down time, follow instruc¬ 
tions as outlined in OPERATION, page 6. 

STARTER INSTALLATION 

PRECAUTION : When installing the starter con¬ 
trols, be certain that the engag¬ 
ing cables or rods have suffi¬ 
cient slack to permit full retrac¬ 
tion of the starter jaw. Other¬ 
wise the starter jaw will be 
pushed out against the engine 
jaw and will work back and 
forth at a high rate of speed 
when the engine is running. 


1. Remove starter jaw cover (for shipping and 
storage purposes) (Figure 1). 

2. Examine engine jaw to ascertain that it and 
starter jaw are of the same type and size as 
well as the correct rotation for proper engage¬ 
ment of starter clutch. 

NOTE: If it is found that the starter clutch is 
of opposite rotation than that required 
by the engine, remove it and substitute 
one of reverse rotation 

3. If the starter motor operates in the opposite 
direction to that required by the engine, re¬ 
verse the motor by following instructions on 
the underside of the motor cover plate and 
the detailed instructions outlined in CHANG¬ 
ING DIRECTION OF ROTATION, page 
8 . 

4. Before mounting the starter on the engine, be 
certain that the clearance between the engine 
jaw and starter jaw is at least 1/16 inch or 
more when the starter jaw is fully retracted 
(Figure 3). 

NOTE: The starter mounting flange has 24 
mounting holes that facilitate installation 
of the starter to the engine so that the 
“offset” extension can be adjusted to 
where there will be sufficient clearance 
between the hand crank and engine struc¬ 
ture (Figure 5). 

5. Remove safety wire, five screws from “off¬ 
set” extension (Figure 1). 

6. Set extension one hole counter-clockwise 
from center line of starter (Figure 2). In¬ 
stall five screws and safety wire. 

7. Attach starter to engine by installing wash¬ 
ers, nuts and cotter pins. 

8. Install electric plug (90° elbow type) to re¬ 
ceptacle on starter motor (Figure 2). Refer 
to Figure 4 for wiring diagram. 

(Continued on page 6) 



Figure 4. Starter Circuit Wiring 
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(Continued from page 5) 


9. If the hand crank extension does not clear 
engine structures, reset “offset” extension the 
number of holes necessary to obtain sufficient 
clearance. 


General 


OPERATION 


2. Close switch to energize the brush engaging 
relay coils. This actuates the starter motor. 

3. Hold switch closed for 15 seconds, then quick¬ 
ly throw switch to mesh position. 

4. Release switch as soon as engine fires. 

5. If engine fails to start, repeat the preceding 
operation. 


The starting ability of an inertia type starter de¬ 
pends on the energy stored in the rotating flywheel. 
The JH-5D starter is designed to operate with a 
flywheel speed of 22,000 r.p.m., and this speed should 
not be exceeded. 

A protective torque overload release mechanism 
is incorporated in the starter base which protects 
the starter mechanism. When energy stored in the 
flywheel is first released, the clutch must always 
slip, otherwise the starter or engine will be dam¬ 
aged. This is especially true in a cold engine because 
the energy of the flywheel is dissipated to a large 
degree in the clutch. It is therefore necessary to 
manually pull the propeller through on cold engines 
so that the starter can perform normally. 

CAUTION: Do not operate the starter either 
manually or electrically while the 
starter and engine jaws are engaged. 

Damage to the starter electric mo¬ 
tor will result. 

Manual 

1. Examine starter engaging mechanism to see 
that the starter jaw is in a disengaged po¬ 
sition. 

2. Gradually accelerate the hand crank to a 
speed of 70 to 75 r.p.m. 

3. Disengage the hand crank. The control rod 
must be pulled to mesh starter with engine. 

NOTE : Starter disengagement is automatic when 
engine fires. 

4. If engine fails to start, repeat the preceding 
operation. 

CAUTION : In case disengagement of starter and 
engine jaws did not occur due to en¬ 
gine compression, turn the propeller 
by hand (ignition off) about 1/3 to 
1/2 revolution in either direction to 
release starter jaw so that it will 
disengage from engine jaw. 

Electrical 

1. Examine starter engaging mechanism to see 
that the starter jaw is in a disengaged posi¬ 
tion. 


CAUTION :Be certain starter jaw is not engaged 
and starter motor has stopped revolv¬ 
ing before repeating starting proced¬ 
ure. 

SERVICE INSPECTION AND MAINTENANCE 
Daily Inspection 

Inspect starters for cracked housings or flanges, 
for security of mounting, tightness of housing bolts 
and nuts. Inspect for proper safety wire installa¬ 
tions. Replace starter if cracks are apparent in hous¬ 
ing or flange. 

50-Hour Inspection 

After every 50 hours of engine operation, remove 
top cover of starter motor and remove brush rig¬ 
ging. Inspect for loose brush connections. Clean 
and tighten if necessary. Replace any defective wir¬ 
ing. Examine brush holders for free movement. 
Lubricate brush pivots with very light oil. Replace 
with new brush if exposed length beyond brush 
holder is less than 3/32 inch. 

Examine commutator for roughness and pitting. 
If these conditions exist, hone commutator accord¬ 
ing to manufacturer’s instructions. 

CAUTION: Do not use sand paper, emery paper, 
or other abrasives in recondition¬ 
ing. Do not re-turn commutator un¬ 
less absolutely necessary. Use only 
commutator hone specified by man¬ 
ufacturer. Do not use brushes other 
than those specified by manufac¬ 
turer, otherwise, short commutator 
and brush life will result. 

Engine Change 

At major engine overhaul, starter and accessories 
should be removed and forwarded to a depot for 
overhaul. 

(Continued on page 8) 
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SERVICE TROUBLES AND REMEDIES 

TROUBLE 

POSSIBLE CAUSE 

REMEDY 

Free run-down time 
too low. 

Improper lubrication. 

Disassemble and lubricate. 


Ball bearings worn or rough turning. 

Replace. 

Hand cranking diffi¬ 
cult. 

Misalignment of hand cranking exten¬ 
sion. 

Realign. 


Crank extension bearing not lubricated. 

Lubricate. 


Improper starter lubrication. 

Disassemble and lubricate. 


Ball bearings worn or rough turning. 

Replace. 

Fluctuations of clutch 
setting with gradual 
increasing value. 

Worn or scored discs. 

Replace. 

Motor fails to operate 

Wiring not properly connected. 

Check wiring. 


Loose and high resistance connections. 

Clean and tighten. 


Brush engaging solenoid not working. 

Remove brush rigging and test. 


Loose or corroded battery terminals. 

Clean and tighten. 


Brush holder binding. 

Remove pivct pins and clean. Lubri¬ 
cate pivots. 


Worn brushes. 

Replace. 


Brushes not piopetly seated. 

Reseat. 


Duty commutator. 

Clean and smooth with hone. 


Commutator rough or pitted. 

Disassemble, clean and smooth, or re¬ 
place. 


Short, grounded, or open armature. 

Disassemble and repair, or replace. 


Staiting switch inoperative. 

Disassemble and clean. 

Excessive arcing at 
motor brushes. 

Armature shorted or open. 

Test as directed by manufacturer, or 
replace. 

Solenoid meshing de¬ 
vice fails to engage 
starter. 

Improper electrical connections. 

Check wiring (refer to Figure 4). 

Coil open. 

Replace as instructed by manufac¬ 
turer. 
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New Starter Model Provided on PBY-5A 

(Continued from page 6) 

CHANGING DIRECTION OF ROTATION 

• 

The JH-5D starter is normally assembled for 
right hand rotation. To define direction of starter 
rotation : assume starter is assembled on engine and 
you are looking at the rear of the engine. If the 
starter jaw (or engine jaw) rotates clockwise, the 
starter is said to have right hand rotation. If the 
jaws rotate counter-clockwise, the rotation is called 
left hand rotation. 

NOTE: On JH-5D starters the starter jaw and 
the hand crank rotate in the same direction, 
whereas the starter motor rotates in the oppo¬ 
site direction. Always use a right hand jaw with 
a right hand bayonet adapter. 

The following steps are necessary to convert a 
starter from one direction of rotation to the oppo¬ 
site : 

1. To change starter motor rotation first remove 
cover plate and the four cap-screws in the 
square terminal block. Lift block and rotate 
90° in either direction and reassemble in place. 
Install lock washers under the four cap¬ 
screws and tighten screws. Replace cover 
plate and install safety wire. 

2. Change hand crank bayonet adapter to oppo¬ 
site hand by first removing cotter pin, shear 
nut, attaching bolt and adapter and replacing 
with new adapter. 

3. Change starter jaw to opposite hand by re¬ 
moving cotter pin, nut and washer. The jaw 
and actuating spring behind it can then be 
removed. Assemble new jaw so that the hex¬ 
agon shell fits over the hexagon spline shaft. 
Replace washer, nut and cotter pin. 

CAUTION: New jaw must move in or out 
smoothly. Any burrs or rough spots 
on the spline must be removed. Use 
smooth oil stone or equivalent. 

LUBRICATION 

Starters and starter motors are properly lubri¬ 
cated at the factory and repair depots. No lubrica¬ 
tion is required in the field other than the hand crank 
extension support bearing. It should be oiled every 
50 hours. 

STORAGE AND HANDLING 

1. It is recommended that starters be stored in 
the original package received and should not 
be opened until starters are needed for instal¬ 
lation. 


2. In the event starters are removed from pack¬ 
ing cartons for any reason, handle with care. 

Under no circumstances use flexible conduit 
on starter motor as a handle. 

3. Never place starter on jaw end without using 
the shipping cover or a pan beneath it, other¬ 
wise jaw teeth may become burred or 
scratched. 

4. Do not stack starters unless they are in the 

packing cartons. ★ ★ ★ 

Aircraft Insignia to Be Changed 

The red border of the insignia on aircraft will be 
changed to a blue border by order of specification 
AN-1-IB, now being printed in Washington, D. C. 

Headquarters Materiel Command has verbal infor¬ 
mation from the Aeronautical Board that the dimen¬ 
sions of the insignia will remain the same. 

The Field Service Bulletin will contain an article 
on the change as soon as the specification is received. 

PBY-5A Starter Hand Crank 

A redesigned starter hand crank (28P5532) has 
replaced the crank formerly used to actuate engine 
starters in PBY-5A airplanes owing to installation 
of the thermal anti-icing system. 

The new crank 33 5/16" in length, (Figure 5) is 
two inches longer than the crank formerly used so 
that the handle will clear the anti-icing duct. 

Old type cranks cannot be used on airplanes on 
which the thermal anti-icing system is installed. 



Figure 5. Clearance Provided by New Starter Hand Crank 
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3 Changes For Bombardier 

Three changes have been made in the bombar¬ 
dier’s compartment because installation of the nose 
turret in Consolidated Vultee B-24J airplanes re¬ 
sulted in certain space limitations. 

The changes, starting with airplane Serial No. 
42-72965, include the installation of a body sling 
(suspension belt), a knee pad, and a safety head 
pad. When the bombardier is in a sighting position 
(Figure 6) his body is supported by a broad strip 
of web belting which fits across the chest. The belt 
is suspended by four adjustable straps. 

The two forward straps fasten to eye-bolts at the 
beltframe at station 0.1, while the two rear 
belts are attached to eye-bolts mounted forward 
of station 0.2. Snap-fasteners are used to attach 
the four straps to the eye-bolts. By this ar¬ 
rangement the upper part of the bombardier’s body 
is suspended in such a manner as to permit free 
use of arms and at the same time provides a firm 
support for his body. 

A safety pad has been added, forward of station 
0.1 to protect the bombardier’s head. The floor of 
the compartment where the bombardier’s knees rest 
is covered with a pad. 

The metal swing seat used prior to the installation 
of the nose turret is now omitted in the bombardier’s 
compartment. Elimination of the seat and substi¬ 
tution of the pads and sling has resulted in a weight 
saving of approximately five pounds. 



Figure 6. Bombardier’s Safety Head Pad, Body Sling, Knee Pad 



Figure 7. Fliers Blinded by Former Indicator Glare 


Improved Indicator Lights For B-24 

Glare from indicator lights has been eradicated by 
the installation of an improved type light (AC- 
42B3593) on B-24J airplanes beginning with Serial 
No. 42-73164. 

Heretofore, pilots and co-pilots were blinded by 
the indicator lights, particularly the marker beacon 
indicator (Figure 7), during night flying. Light 
intensity from the new indicator can now be varied 
by revolving the lens holder. 


B-24 Lubricant Specifications 

The Army Air Forces recently approved and Con¬ 
solidated Vultee Aircraft Corporation recommends 
the following lubricants as suitable for the lubrica¬ 
tion of the B-24 airplane : 

U. S. Army Air Forces Specification 3580-C Me¬ 
dium Oil. This oil is a petroleum base lubricant and 
should be used wherever the temperature ranges be¬ 
tween + 100° F. and —65° F. 

U. S. Army Air Forces Specification AN-G-3 Lu¬ 
bricant. This is a lithium base lubricant and should 
be used wherever the temperature ranges between 
-f- 160° F. and —65° F. It is suitable for use in a 
pressure gun. 

U. S. Army Air Forces Specification AN-G-10 Lu¬ 
bricant. This is an extreme pressure lithium base lu¬ 
bricant and should be used wherever the temperature 
ranges between -f- 160° F. and —65° F. It is used 
in gear boxes and on surface control chains. 

U. S. Army Air Forces Specification AN-G-5 Lu¬ 
bricant. This lubricant has been approved as a warm 
weather lubricant wherever the temperature ranges 
between +275° F. and —30° F. It can be substi¬ 
tuted for AN-G-3 wherever the climate permits. 

Lubricants that can be used in high temperatures 
in place of 3580-C medium and AN-G-10 have not 
yet been approved by the Army. ★ ★ ★ 
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ASSISTS SERVICE 
AND MAINTENANCE 


Figure 8. SHIMMY DAMPER FUNCTIONAL FLOW DIAGRAM 

When mounted in the airplane, the longitudinal axis of the shimmy 
damper is vertical, as illustrated in Figure 9. The above view illustrates 
only the general relationship of individual parts. It is not drawn to scale. 
Relative size of individual parts have been exaggerated as necessary 
for clarity, and only principal functional parts are illustrated. 


The following detailed information will assist in 
proper service and maintenance of the nose wheel 
Houdaille shimmy damper (7) (Figure 9) installed 
on B-24 airplanes. 

DESCRIPTION OF CONSTRUCTION AND 
OPERATION 

The Houdaille shimmy damper (Figure 9), which 
replaced the A.A.C. shimmy damper, commencing on 
B-24D airplane serial No. 42-40568, has a new collar 
(8) in lieu of the slotted collar in the former instal¬ 
lation. This collar has an arm to which a link (4) 
is attached. The aft end of the link attaches to a 


lever (5) which is mounted on the serrated end of 
the shimmy damper shaft at the lower end of the 
shimmy damper. 

The shimmy damper mechanism (Figure 8) has 
a pair of oscillating vanes attached to a wingshaft 
(8) and a pair of stationary vanes (24) and (26) 
rigidly connected to the housing by keys (25). A 
lever (14) is connected rigidly to the serrated end 
of the wingshaft and the rotating member of the nose 
wheel mechanism through a linkage, as illustrated 
in Figure 9. The vanes divide the shimmy damper 
into four working chambers (9), (7), (22), and (27) 
(Figure 8). When rotation of the nose wheel causes 
lever (14) to rotate the wingshaft in the direction in- 
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dicated by the heavy arrows in Figure 8, chambers 
(9) and (22) become smaller, while chambers (7) 
and (27) enlarge. Fluid is forced from chambers 
(9) and (22) through orifice (10) into chambers (7) 
and (27). Violent rotation of the oleo strut is thus 
prevented by restriction of oil flow through the ori¬ 
fice. Rotation of the nose wheel in the opposite 
direction forces oil from chambers (7) and (27) 
through the orifice into chambers (9) and (22). 

The orifice (10) (Figure 8) is a narrow rectangu¬ 
lar slot. The resistance to oil flow is controlled by 
opening or closing the slot. This is done by turning 
valve (20), which has a corresponding slot (21). 
The relative size and position of the two slots can 
be seen by referring- to the two diagrams in Figure 
8. A screwdriver slot (17) in the valve makes it 
possible to turn the valve for adjustment. After ad¬ 
justment at the factory, the orifice is normally ap¬ 
proximately half open. Angular travel of the valve 
between fully open and fully closed position is lim¬ 
ited by stop (16) contacting faces (15). Since the 
resistance to fluid flow is proportional to the square 
of fluid velocity there is very little resistance to slow 
motions such as steering, but great resistance to 
violent motions such as shimmy. 

A metal thermostat (18) (Figure 8), wound into 
a helix, is connected to valve (20) so that the valve 
automatically turns to open or close the orifice as 
temperature variations cause viscosity changes in 
the fluid: thus, the Houdaille shimmy damper has 
relatively uniform resistance over a wide tempera¬ 
ture range in either direction of rotation. 

There are four replenishing check valves (6) (Fig¬ 
ure 8). Replenishing chamber (4) is connected to 
each of the four working chambers by one of these 
spring-loaded, one-way valves (only two valves are 
illustrated in Figure 8). The replenishing cham¬ 
ber serves as a fluid reservoir to compensate for de¬ 
crease in working chamber fluid volume due to 
temperature decrease. Suction i n the enlarging 
working chambers during operation opens the check 
valves and drags fluid into these chambers. A con¬ 
stant pressure is maintained in the replenishing 
chamber by a spring-loaded plunger (2) which 
moves up and down with change of fluid volume 
in the replenishing chamber. Leakage past the 
plunger is prevented by a round ring packing (3). 
An external fluid level indicator (1) is connected to 
the plunger. Filling or addition of fluid to the re¬ 
plenishing chamber is accomplished through a pres¬ 
sure tight lubricator fitting (5). An ordinary pres¬ 
sure type gun can be used. 

Tn the design of the damper, provisions have been 
made to guard against the presence of air or of a 
void in the damper. The working chambers are 
vented to the replenishing chamber by means of 
minute slots (not illustrated in Figure 8) which 
allow air and only a small quantity of fluid to es- 
(Continued on page 12) 



1. Zerk Fittings 6. Alemite Filler Fitting 

2. Fluid Level Indicator 7. Shimmy Damper 

3. Mounting Bracket 8. Collar 

4. Link 9. Oleo Strut 

5. Lever 10. Steering Stops 

II. Oleo Scissor 


RIGHT SIDE 


Figure 9. Houdaille Shimmy Damper Mounted on Nose Wheel 
Oleo Strut 
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Service/ Maintenance of Shimmy Damper 

(Continued from page 1 1 ) 

cape. The fluid which is lost is immediately re¬ 
placed through the four replenishing valves. Air is 
not taken back into the working chambers because 
it collects at a point remote from these valves. 

Since the wingshaft (8) (Figure 8) is oscillatory 
instead of reciprocatory, its polished portion adjacent 
to packing (12) is not exposed to dirt. The pack¬ 
ing assembly is self-compensating for wear due to 
spring (11) which pushes the packing into the gland 
and against the wingshaft. The gland is not subjected 
to high pressure because chamber (19) is connected 
to the replenishing chamber (4) by means of a lon¬ 
gitudinal hole (23) through one of the two stationary 
vanes. The shaft packing (12) consists of two 
felt rings. This type of packing has been found 
to be very satisfactory because it absorbs enough 
fluid to act as a lubricant. It is non-abrasive and 
has strength and resiliency enough to afford long 
life. At the outer end of the gland, adjacent to the 
cover, a thin ring of compressed asbestos sheet (13) 
is used to act as a dirt and weather seal. 

INSPECTION AND MAINTENANCE 
General 

The number of minor repairs which can be made 
in the field are few. If a major repair is needed, the 
damper should be removed and repaired where fa¬ 
cilities are adequate. 

Field maintenance should include lubrication 
through the Zerk fittings (1) (Figure 9), and a 
complete and thorough inspection of the oleo scis- 



Figure 10. Removing Air from Shimmy Damper Replenishing 
Chamber 


sors (11) and all fittings and connections betweeen 
the moving part of the oleo strut and the damper 
wingshaft. All joints should be tightened sufficiently 
to be free from lost motion and yet must not be too 
tight. Loose joints can induce shimmy while'fever- 
tight joints can bind. 

Improper tire inflation, a loose wheel, or a tire 
and wheel severely out of balance can induce severe 
shimmy or the feeling of shimmy. 

When the shimmy damper is installed on the air¬ 
plane, a careful check should be made to be certain 
that the steering stops (10) (Figure 9) contact the 
edge of the mounting bracket (3) before the oscil¬ 
lating vanes of the shimmy damper wingshaft strike 
the stationary vanes. 

Fluid 

Use only Houdaille fluid No. L-1404, except in case 
of emergency. Emergency substitute is fluid con¬ 
forming to specification AN-JJJ-O-316. Use of any 

other fluid will render the unit inoperative. 

NOTE: If AN-JJJ-O-316 fluid is used, drain and 
refill the shimmy damper with correct fluid as 
soon as possible. 

Fluid Level 

Maintenance of the proper fluid level is necessary 
to the continued functioning of the shimmy damper. 
If the shimmy damper is not working properly, 
check the fluid level first. Refill as follows: 

1. When damper is filled properly at 60°-80° F. 
the indicator (2) (Figure 9) extends 9/16 
inch. Refill when indicator extends 3/8 inch. 

2. Before refilling, remove the lock wire and pro¬ 
tecting cap from Alemite fitting (6). 

3. To refill, force flird into damper with a clean 
lubricator hand gun with a proper nozzle. (Be 
certain the proper fluid is used, as explained 
under Fluid). Avoid overfilling since this will 
force the replenishing piston plunger assembly 
against its upward stop and bend it out of 
shape with resulting failure in operation. 

4. Replace protecting cap over lubricator fitting 
and install safety wire. 

NOTE: If fluid must be added to the damper at 
frequent intervals to maintain correct fluid level, 
and if no sign of external leakage is apparent, 
fluid is probably leaking past the replenishing 
piston into the spring chamber immmediately 
above the piston. In such case, the damper 
should be removed from the airplane and re¬ 
turned to a depot where equipment is available 
for a major overhaul. 

External Leakage 

In the event fluid leakage appears around the 
operating wingshaft, remove damper from airplane 
and forward to overhaul depot for wingshaft packing 
replacement. 
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Air Pockets 

If shimmy still occurs, although the fluid is at 
the proper level, or has been corrected, inspect the 
damper for inclusion of air in working chambers. 
Disconnect lever (5) from link (4) (Figure 9). 
Pump the lever by hand in each direction. 

NOTE:If desired, a length of pipe can be slipped 
over the lever for greater leverage. 

If the damper offers immediate resistance on 
reversing the motion by hand operation, there is no 
air in the working chamber. If, however, there is a 
feeling of “play” or lost motion before resistance is 
encountered, or if a loss of resistance is noted, air 
has been included in the working chamber. Air so 
included should be removed by operating the dam¬ 
per by hand through its full stroke for a number of 
oscillations, until resistance is immediate and uni¬ 
form. 

This operation serves to remove air from the work- 
in chamber, but air thus removed finds its way 
into the upper reserve chamber and lodges under 
the piston. It is advisable to occasionally remove 
the air which collects in the replenishing chamber 
by following this procedure: 

1. Remove damper from airplane and mount in a 
bench vise, as illustrated in Figure 10. 

2. Clean the area around the filler fitting thor¬ 
oughly and remove it from the damper. Re¬ 
moval of the fitting will allow the replenishing 
piston to return to its lowest level, expelling 
all air from the replenishing chamber. 

3. Pour fluid into the filler hole, as illustrated in 
Figure 10. As it overflows, pump the unit 
through its full travel to be certain there are 
no air pockets in the working chambers. 

4. Re-insert and tighten the filler fitting and bring 
the fluid level to its proper point by using a 
clean Zerk lubricating gun. 

5. Install damper on airplane. 

Valve Adjustment 

If shimmy still persists after the preceding opera¬ 
tions have been checked, the valve adjustment 
should then be checked. 

NOTE: The Houdaille shimmy damper has been 
dynamically adjusted at the factory; therefore, 
it is imperative that the preceding operations be 
checked thoroughly before attempting to change 
the valve adjustment. 

The cover plug at the lower end of the shimmy 
damper wingshaft is spot welded in place. The 
welded point can be cut with a hack saw or file 
and the cover plug removed, exposing the slotted 
end of valve stem, as illustrated in Figure 11. 
An arrow marked at one end of the screwdriver 
slot lies between the open and shut positions, desig¬ 
nated by an “O” and “S” stamped on the end of 
the shaft. The arrow should point the slot toward 



Figure 11. End View of Shimmy Damper—Cap Nut Removed 
for Adjustment 


the factory setting chisel mark between the “O” and 
“S” unless the adjustment has been changed since 
the damper left the factory. 

Clockwise rotation of the valve toward the “S” 
closes the valve, increasing damper resistance. 
Counter-clockwise rotation toward the “O” opens 
the valve, decreasing damper resistance. An internal 
stop prevents turning the adjusting slot beyond the 
“O” or “S ” 

When taxiing the airplane, if the wheel has a 
tendency to shimmy, the valve must be turned 
toward the closed position (clockwise) not more 
than 1/32 inch at one time until shimmy is elimi¬ 
nated. Taxiing test should be made between each 
adjustment. 

While this valve setting is adequate to stop 
shimmy during normal taxiing, additional adjust¬ 
ment may be necessary to prevent shimmy when 
maximum decelerating loads are imposed on the 
nose wheel. It is recommended that several taxiing 
runs at a speed of approximately 70 m.p.h. be made, 
and during each run the brakes should be applied 
with increasingly greater force until full deceleration 
is reached. If shimmy occurs, close the valve fur¬ 
ther until there is no indication of shimmy when 
maximum braking force is applied. 

NOTE: It is desirable to use the shimmy damper 
with the valve open as far as possible so that 
damping is effected with a minimum damper 
pressure and a minimum stiffening of steering. 

When a satisfactory adjustment is made, replace 
the cap nut. If possible, tack weld in place at one 
point. ★ ★ ★ 
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Hydraulic System Equipment Troubles and Remedies 


The following questions have arisen relative to the 
proper procedure in the diagnosis and correction of 
certain hydraulic system equipment troubles. 

Question: What condition can cause the pressure 

switch to turn the auxiliary electric pump 

on and off with no change in accumulator 

pressure? 

Answer: Cause—A spring in the “spring-removed” 
left accumulator check valve. 

Remedy—Replace the check valve. Shake 
the replacement valve to be cer¬ 
tain no spring has been installed. 
The poppet will rattle in the hous¬ 
ing if no spring has been installed. 

Cause—Fluid leaks in the auxiliary elec¬ 
tric pump pressure line. 

Remedy—Inspect the line for leaks and 
repair as needed. 

Cause—Internal leakage in the auxiliary 
electric pump pressure relief 
valve. 

Remedy—To detect leakage, disconnect 
the reservoir return line from the 
auxiliary electric pump relief 
valve with valve under full accu¬ 
mulator pressure. Replace the re¬ 
lief valve if any leakage is ap¬ 
parent. 

Cause—Leakage through the auxiliary 
pump check valve. 

Remedy—This very common cause of 
erratic pressure switch operation 
can be detected as follows: Dis¬ 
charge accumulators. Turn the 
manually operated electric pump 
switch on until accumulator pres¬ 
sure reaches approximately 800 
to 1000 p.s.i., then turn the switch 
off and listen immediately for the 
momentary whirring sound made 
by the auxiliary electric pump 
which indicates reverse rotation 
of the pump due to a faulty check 
valve. Another method is to dis¬ 
connect flarenut from top end of 
check valve with valve under full 


accumulator pressure and electric 
pump off. Leakage indicates a 
faulty check valve. Replace the 
auxiliary pump check valve if 
internal leakage is indicated. 

Question: What can cause the brake valves to “chat¬ 
ter” violently, sometimes setting up fluid 
hammer of such magnitude as to cause 
failure of accumulator pressure line with 
resulting complete loss of brake pressure? 

Answer: Cause—This condition results from the 
use of brake valve A.A.C. 36034-A 
with the new hydraulic fluid AN- 
VVO-366A. Brake valve A.A.C. 
36034-A was designed for use with 
hydraulic fluid AN-3580. 

Remedy—Remove the valve and install 
brake valve A.A.C. 36034-B which 
has been modified for use with 
fluid AN-VVO-366A. Be certain 
part number 36034-B is stamped 
on the replacement valve. 

Question: Why does it often require as long as 20 
minutes to bleed the shuttle valve after 
hand pump lowering of wing flaps? 

Answer: This condition is generally due to failure 
of placing the operating handle 
of the flap selector valve in either 
the flap down or flap up position 
after opening both flap emergency 
valves. With the selector valve 
in neutral, fluid is locked in the 
flap down line, causing an area of 
low pressure on one side of the 
shuttle piston when it starts to 
move back to its normal position. 
The pressure differential prevents 
the shuttle piston from immedi¬ 
ately returning to its normal po¬ 
sition. The bleeding operation 
should be completed in a few sec¬ 
onds if the proper procedure is fol¬ 
lowed. (Be certain no fluid is cir¬ 
culating through the open center 
line.) ★ ★ ★ 
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SURFACE CONTROLS DATA CHART 


CONTROL 

CABLE 

SIZE 

TENSION 
at 70° F.* 

CONTROL 

SURFACE 

MOVEMENT 

COLOR BAND 

Left aileron up 

3/16" 

60 lbs. + 10 lbs. 

20°zb 1 ° 

White 

Left aileron down 

3/16" 

60 lbs. + 10 lbs. 

20°zb 1 ° 

White and Black 

Aileron trim tab up 

3/32" 

35 lbs. 

10° 

White 

Aileron trim tab down 

3/32" 

35 lbs. 

10° 

White and Black 

Aileron gear box 

3/16" 

No play 



Elevator up 

3/16" 

75 lbs. ± 5 lbs. 

30°zb 1 ° 

Yellow 

Elevator down 

3/16" 

75 lbs. ± 5 lbs. 

20° zb 1 ° 

Yellow and Black 

Elevator trim tab up 

3/32" 

35 lbs. 

10° 

Yellow 

Elevator trim tab down 

3/32" 

35 lbs. 

10° 

Yellow and Black 

Rudder right 

3/16" 

60 lbs. + 10 lbs. 

20°zb 1 ° 

Green 

Rudder left 

3/16" 

60 lbs. + 10 lbs. 

20° zb 1 ° 

Green and Black 

Rudder trim tab right 

3/32" 

35 lbs. 

10° 

Green 

Rudder trim tab left 

3/32" 

35 lbs. 

10° 

Green and Black 

Control lock 

3/32" 

40 lbs. fwd. sta. 5 

21 lbs. aft sta. 5 


Blue 

Control unlock 

3/32" 

40 lbs. fwd. sta. 5 

21 lbs. aft sta. 5 


Blue and Black 

Brake lock 

3/32" 

No slack 


Red 

Brake unlock 

3/32" 

No slack 


Red and Black 

Flaps up 

3/16" 

120 lbs. to 250 lbs. 

o 

O 


Flaps down 

1/4" 

120 lbs. to 250 lbs. 

o 

o 


A.F.C. 

1/8" 

90 lbs. to 100 lbs. 




^Airplane temperature. 

Size, Tension, Movement and Identification of B-24 Airplane Surface Control Cables. 
It is Recommended That This Chart Be Kept For Future Reference. 
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Bolts Changed in Ball Turret Mechanism 

Two 5/16 inch (AN6-7A) bolts replace the two 
3/16 inch bolts in the emergency retracting mech¬ 
anism of the ball turret. This change was incorpo¬ 
rated on B-24J airplane Serial No. 42-73224. 

The heavier bolts are used to stiffen the hoist 
pulley bracket connection where it attaches to a 
beam between stations 6.1 and 7.0. By strengthen¬ 
ing the connection, possible damage to the retract¬ 
ing mechanism, caused by vibration when the tur¬ 
ret guns are fired, is prevented. 


B-24 Block Letters Clarified 

Because it is recommended that block letters and 
numbers on B-24 airplanes be incorporated in trouble 
reports, the following information will aid in send¬ 
ing complete data: 

Airplanes manufactured by North American have 
block numbers prefixed by letters NT; Douglas by 
DO; Ford by FO, and CVAC (San Diego Division) 
by CO. 

Attention is directed to the article entitled “Model 
Letters, Serial Numbers Identify B-24 Airplanes,” 
which appeared on page 4 of Field Service Bulletin, 
Vol. 1, No. 19, dated Sept. 15, 1943. North American 
model G did not change to I. Also, code B-24E-10- 
FC should read: B-24E-10-CF. 


Radio Operators Table Drawer Omitted 

The radio operator’s table drawer has been omit¬ 
ted and the double angle runners have been replaced 
by single angle supports for the top of the table on 
B-24J airplanes. This change took place on and 
after Serial No. 42-41057, and was accomplished to 
improve tactical operations in combat and to comply 
with the weight reduction program. A weight re¬ 
duction of 1.3 lbs. resulted. 

The radio operator’s B-7 lamp has also been omit¬ 
ted. The latter change took place on B-24J airplane 
Serial No. 42-73265 and will continue on subsequent 
airplanes of the same model. ★ ★ ★ 
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T^HIS article, the fourth in a series on plastics 
used in Consolidated Vultee B-24 airplanes, de¬ 
scribes the cold-molded compounds, acrylic resins, 
ethylcellulose and cellulose acetate. 

COLD-MOLDED COMPOUNDS 

Cold-molded compounds are pressed into shape 
in steel dies, similar to those used in heat compres¬ 
sion molding. No heat is 
used in the initial forming 
process, but after being 
pressed into the desired 
shape the material is 
cured in an oven to give 
it permanent shape. 

Plastics that are cold- 
molded are relatively low 
in dielectric strength but 
offer good resistance to 
diluted acids and alkalies. 

Liberal dimensional tol¬ 
erances are required because during the curing pro¬ 
cess the material has a tendency to shrink or buckle. 
The distorted part can then be machined to the re¬ 
quired size and shape. 

Typical applications of cold-molded plastics are: 
battery cases, switch blocks, heater plugs, etc. 

ACRYLIC RESINS 

Acrylic resins are colorless in the original form 
but can be colored with a wide variety of pigments 
and dyes. Acrylic resins can be molded by com¬ 
pression or injection processes and are used increas¬ 
ingly in the manufacture of rubber substitutes. In 
composition, these resins range from a soft, sticky, 
semi-liquid to a hard, tough, thermoplastic solid. 

Characteristics of acrylic resins include excellent 
dimensional stability, high resistance to moisture, 
and a minimum tendency to cold flow. The resins 
are also well rated for flexual and tensile strength, 
color fastness, and dielectric properties. The ma¬ 
terial is odorless and is resistant to weak acids, 
alkalies, and ordinary solvent solutions. 

An outstanding example of acrylic resin as used 
in B-24 airplanes is Plexiglas. Another example is 
a form that is flexible and very durable, and used as 
a preservative on leather coverings in airplanes, on 
shoes, belts, cap visors, and field cases. This form 
of acrylic resin can withstand a wide range of 
weather conditions. 

Repair Method 

For complete instructions on the repair of Plexi¬ 
glas, refer to Field Service Bulletin, Vol. I, No. 8, 
dated April 1, 1943, pages 4-6. 

ETHYLCELLULOSE 

A comparatively recent addition to the cellulose 
plastic group, ethylcellulose is rapidly coming into 
wide use because of several desirable characteris¬ 
tics. It is particularly applicable to aircraft because 
of its low density. Abrupt changes from tropical 
conditions of high temperature and high humidity 


to the dry cold of the upper atmosphere do not 
cause the plastic to crack. 

Ethylcellulose has high impact and dimensional 
stability and can be molded either by compression, 
injection, or extrusion processes. The low water ab¬ 
sorption characteristic of the plastic has resulted 
in parts which have excellent dimensional stability. 
Materials have been developed that do not become 

brittle at temperatures of 
-78° F. and yet hold their 
original dimensions at 
140° F. to 160° F. 

Ethylcellulose possesses 
good dielectric properties, 
ages very slowly, and has 
good flexural strength 
even though lighter in 
weight than other cellu¬ 
lose materials produced in 
commercial quantities. As 
a substitute for rubber, 
the material is superior to plantation rubber in that 
it offers better resistance to abrasion, ozone, gaso¬ 
line, oil, and mustard gas. However, it is not as 
resilient as plantation rubber. Because it can be pro¬ 
duced with a wide range of plasticity properties, 
ethylcellulose can be used in liquid form or cast and 
machined. Its burning rate and moisture absorption 
are very low. 

Typical applications are: tubing, extrusions, and 
wire coating. 

CELLULOSE ACETATE 

Cellulose acetate is similar in character to ethyl¬ 
cellulose and is the most widely used in the cellu¬ 
lose group. It has good mechanical strength but 
is subject to considerable cold flow in the softer 
grades. 

Cellulose acetate, a thermoplastic, will soften 
under heat but will harden again upon cooling. No 
chemical change takes place during this process. 
The plastic is available in forms ranging from a 
semi-liquid to a hard and durable material, and has 
excellent resistance to wear. While the plastic has 
a tendency to absorb water, it has fair resistance to 
acids, caustics, and solvents. This resistance varies 
according to the strength of the solution to which it 
is subjected. 

Although cellulose acetate is used for enclosures 
where visibility is desirable, it becomes brittle at low 
temperatures and may warp. Its use for that pur¬ 
pose in bombardment airplanes, therefore, is much 
more limited than acrylic resin. 

Typical applications are: handles, knobs, bezels, 
cartridge cases for flares, and bomb bursters. 
Repair Method 

Broken parts may be cemented with a suitable sol¬ 
vent such as ethyl acetate or acetone (in liquid form). 
Commercial adhesives of the cellulose nitrate type 
are more convenient for use when available. Such 
repairs, however, are temporary and should only be 
made when the emergency warrants. 
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CARE, UPKEEP OF 


NON SPILLABLE 
VENT PLUGS 


COVER 


HOLD-DOWN BAR 


VENT 


IN B-24 


Figure 1. Battery Uncovered, Illustrating Vent Plugs, Cover, and Hold-Down Bar 



A I 1 HERE are three important steps to follow in 
keeping batteries in B-24 airplanes in good con¬ 
dition. They are: 

1. Maintain the batteries in a fully charged condi¬ 
tion. 

2. Add suitable water when needed. 

3. Keep the batteries clean, and be certain vent 
holes are open. 


Figure 2. Batteries Installed in B-24 Airplane 


It is important that a record of the preceding op¬ 
erations be kept. 

If a battery is kept fully charged, it will not freeze 
at temperatures likely to be encountered. Batteries 
that are constantly checked and kept in good condi¬ 
tion will aid in preventing unnecessary loss of time 
in starting and in operation. 

Battery cables should'be flexible and sufficiently 
long to prevent being dislocated from battery ter¬ 
minals. 

The positive terminals are painted red on top, are 
marked Pos, or have the positive symbol (+) ; the 
negative terminals are painted black on top, are 
marked Neg, or have the negative symbol (—). To 
clean terminals and connections, the use of sand¬ 
paper is preferred to scraping so as to avoid peeling 
effect on the terminal which can be caused by a 
knife. After terminals are clean, tighten connections 
and apply a coating of grease or petroleum jelly. 

When removing battery cover, unscrew the wing 
nuts and the ends of the hold-down bar which ex¬ 
tends across the top (figure 1). Do not pry the cover 
off, since the top of the case may be distorted perma¬ 
nently and the shielding effect of the case may be 
impaired. 

The battery is non-spillable because of the vent 
plug design (figure 3). Each vent plug should be 
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Figure 3. Exploded View of Non-Spillable Vent Plug 


seated firmly on the cover hole and should be re¬ 
moved only when adding water or when measuring 
specific gravity. The plugs should be disassembled 
and inspected for corrosion at each regular battery 
inspection period. Any corrosion in the plugs should 
be removed. 

The specific gravity of the electrolyte in a battery 
will become lower when the battery is discharged 
and raises when the battery is charged. When the 
specific gravity is high, the hydrometer in the 
syringe will not sink as far into the electrolyte as 
it will when the specific gravity is low (figure 4). 

To measure the specific gravity, insert the nozzle 
of a hydrometer syringe into the electrolyte. Squeeze 
the bulb and release it slowly, drawing up just 
enough electrolyte to float the hydrometer freely 
when the bulb is released (figure 4). Hold the syr¬ 
inge vertically so as to prevent hydrometer from 
dragging on glass barrel; otherwise a false indica¬ 
tion will be obtained. 

Care should also be used in taking the specific grav¬ 
ity reading at the electrolyte level in that capillary 
attraction raises the liquid slightly to form what is 
called the meniscus. Read the bottom of the menis¬ 
cus. Return the electrolyte into the same cell from 
which it was taken. 

Wash and clean hydrometer frequently. Dirty 
hydrometers indicate inaccurately. 

Do not measure specific gravity immediately after 
adding water to the battery unless it is being 
charged. Allow a day or more for the water to mix 
with the electrolyte, otherwise the specific gravity 


indication will be false. If the battery is being 
charged and is gassing, the water and electrolyte 
will be mixed within an hour. 

The accompanying table lists the specific gravity 
at different temperatures when the battery is fully 
charged: 

Battery Temperature Specific Gravity 

50° F. 1.285 to 1.295 

80° F. 1.275 to 1.285 

110° F. 1.265 to 1.275 

A change of 30° F. changes the indicated specific 
gravity by approximately 10 points. 

The quantity of sulphuric acid in the electrolyte 
is set at the factory and no acid must be added dur¬ 
ing the life of the battery unless some of the elec¬ 
trolyte is actually spilled or lost. 

Capacity and rating are important factors in the 
use of a battery. Batteries in the B-24 airplane are 
34 ampere capacity at the five hour rate. Current 
(Continued on page 6) 


Figure 4. Specific Gravity Indicated by Hydrometer 
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Non-Spillable Vent Plug Battery 



Discharge Capacity 

Max. Water 
Pints per Cell 
per Month 

No. of Plates 
per Cell 

Charge Rate 
in Amps. 

i i 

5-Hour Approx. Points 5-Min. 

Rate in S.G. Rate 

7 

3 

34 180 144 

.9 

Limiting Volts per Cell 
(Approx.) 


1.75 1.20 



Figure 5. Table of Battery Rating and Capacity 


Care, Upkeep of Storage Batteries 

(Continued from page 5) 

can be obtained at the end of that time, but the volt¬ 
age of the battery will have dropped to a point be¬ 
yond usefulness. 

When charging a battery use direct current only. 
Connect the positive of the battery with the positive 
of the charging circuit and the negative of the bat¬ 
tery with the ngative of the charging circuit. Keep 
the vent plugs in the cells at all times except 
when taking temperature or measuring the specific 
gravity. 

If the cells flood or “sputter,” the level of the 
electrolyte is too high and should be lowered by 
withdrawing some of the electrolyte. 

Never add special solutions, powders, or jellies to 
the battery. A great many are injurious to battery 
plates. Only approved water should be added to 
each cell. Keep the level between the high and low 
points as follows: 

High Level Low Level 

One-half inch above Top of separators, 
protector on top of 
the separators. 

The effect of low electrolyte level on battery 
plates is illustrated in figure 6. The time of adding 


water is important at freezing temperatures if the 
battery is not in a heated room. When the weather 
is cold, add water just before charging the battery 
so as to mix the water with the electrolyte. 

Electrolyte loses some of its water when the bat¬ 
tery is charged and a small amount by evaporation; 
acid is never lost in this manner. Loss of acid is 
usually the result of carelessness in not keeping the 
vent plugs tight or by adding too much water. All 
the cells in the battery should take approximately 
the same amount of water. If one cell takes more 
than the others, examine it for leakage. The correct 
amount of water for a battery that is constantly in 
use is indicated in figure 5. If more water is re¬ 
quired than that indicated, unnecessary overcharg¬ 
ing or a leak is the cause. 

To keep the battery clean, use a stiff bristle (not 
metal) brush and sandpaper. Wipe the battery with 
a cloth soaked in a bicarbonate of soda solution (one 
pound of soda to a gallon of water), which will neu¬ 
tralize any electrolyte sprayed or spilled on the bat¬ 
tery. Then wash the battery with water. Be certain 
vent plugs are screwed in tightly. Examine filler 
plugs to ascertain that vents are clear. After battery 
has been rinsed with water and dried, a thin coating 
of petroleum jelly should be applied to metal parts 
on top of battery. 

Low electrolyte temperatures temporarily reduce 
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the battery efficiency. Temperatures above 110° F. 
will shorten the life of plates. 

The freezing point of the battery electrolyte de¬ 
pends upon the specific gravity as follows: 


Specific Gravity 

Freezing Point 

1.275 

-85° F. 

1.250 

-62° F. 

1.225 

-35° F. 

1.200 

-16° F. 

1.175 

- 4° F. 

1.150 

5° F. 

1.125 

13° F. 

1.100 

19° F. 


SERVICE — MAINTENANCE — DATA 

New Batteries Received Dry 

1. Fill with electrolyte. 

2. Measure specific gravity. 

3. After filling, let battery set at least an hour, pref¬ 
erably two hours. 

4. Battery can be used in this condition but has 
about 50% capacity. 

5. Charge battery approximately 18 hours. Check 
the last 3-hour period. If specific gravity remains 
the same, the battery is considered charged. 

6. Starting rate of charge is six amperes. 

7. Finishing rate of charge is three amperes. 

8. Maximum degree of heat allowed is 110° F. 

9. Check each cell separately. If the specific gravity 
of one cell does not come up to normal, charge it 
separately. 


10. All cells should check 1.275 to 1.300 when the 
battery is fully charged. The average is 1.285 at 
80° F. 

Description 

1. Weight—77 lbs. 

2. Plates—seven per cell. 

3. Cells—12. 

4. Volts—24 to 28. 

5. Ampere hours—34 at five hour rate. 

6. Size—10" x lO^" (approximately). 

Construction 

1. Positive plates—lead peroxide. 

2. Negative plates—gr ay sponge lead. 

3. Separators—Mipore. 

4. Three positive plates, four negative plates to each 
cell. 

Miscellaneous Information 

1. Specific gravity of chemically pure sulphuric acid 
is 1.835. 

2. Four parts of water and one part of acid produce 
an electrolyte of 1.275 specific gravity. 

3. Charge the battery immediately after emergency 
discharge. 

4. Charge battery immediately after filling with 
water. 

Maintenance 

1. Maintain battery in a fully charged condition. 

2. Keep battery clean. 

3. Add suitable water when needed; keep water 

over the plates at least F 2 inch. ★ ★ ★ 



LOW ELECTROLYTE UPPER HALF ADDING WATER TO PROPER LEVEL CHARGING ACTION BEGINS TO RESULTS OF REPEATEDLY ALLOW- 

OF PLATES BECOME SULPHATED DOES NOT AFFECT SULPHATION REMOVE THE SULPHATION. ACT- ING ELECTROLYTE LEVEL TO 


IVE MATERIAL FALLS FROM THE BECOME LOW 

PLATES AND COLLECTS AT THE 
BOTTOM OF THE CELL 


Figure 6. Effect of Low Electrolyte Level on Battery Plates Illustrated 


Restricted 


Page 7 









































Restricted 


Field Service Bulletin 




57*00008 


ST-00006 


'ST-00014 


;ST-00005' 


IT-00001 


ST-00007 


Figure 7. Fly-Away Tool Kit for Emergency Field Work 


New Fly-Away Tool Kit For Emergency Field Work 


A NEW fly-away tool kit (figure 7) will be in- 
stalled in B-24 airplanes by Consolidated Vul- 
tee as a result of a survey by a joint aircraft commit¬ 
tee representing the U. S. Army Air Corps and 
the Royal Air Force. 

The tool kit is specifically designed for emergency 
field work. Tools or parts used mainly at depots 
or sub-depots are omitted. 

The new tool kit (ST-00007) will contain 10 tools, 
two jack point castings, and eight attaching bolts 
as compared to the former tool kit (32U010-5) 
which contained 14 tools, two jack point castings, 
eight attaching bolts, two eye-bolts, and one oil 
drain plug. 

The tool kit will contain : 

(a) One four-inch hexagon socket wrench (ST- 
,00001) added to present set. 

Use: For removing and installing main landing 
gear nut. 

(b) Two jack point castings (ST-00040), left and 
right hand sides (including four AN 75-12 bolts 
and four AN 78-13 bolts). 


Use: For attaching at specified jacking points 
to provide a means of jacking up the air¬ 
plane during repair operations. 

(c) One brake bleeder tool (ST-00008) added to 
present set. 

Use: To facilitate bleeding of brakes. 

(d) One combination wrench (ST-00011). 

Use: For removing and installing the % inch 
nut on the forward end of the front pivot 
shaft, nut aft of drag strut fitting, and 
nose wheel axle nut. 

(e) One adjustable spanner (ST-00006), 6% inch 
and 8jl4 inch. 

Use: For adjusting the oleo packing nut on the 
the main landing gear. 

(f) One turret control handle wrench (ST-00015). 
Use: To adjust tail turret gun control handles 

and shaft. (Two wrenches used, one to 
hold adjusting nut and one for use on 
locknut.) 
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(g) Two turret Clark valve wrenches (ST-00016). 

Use: To adjust Clark valve on the Consoli- 
dated-3 turret to remove creep or to in¬ 
crease or decrease the natural range. 

(h) One Dzus driver (ST-00005) added to present 

set. 

Use: To loosen or tighten Dzus fasteners on 
engine cowling and access doors. 

(i) One Joco torcjue wrench (ST-00130). 

Use : To install fuel cell bolts that attach cover- 
plate to cells. The adapter is for use on 
thumb-screw type hose clamps. 

NOTE: The 7/16 inch hexagon attachment is 
for use on 34 inch hose clamp bolts. 
The slotted hexagon attachment is for 
the thumb-screw bolt. 

(j) Bore sighting instrument (ST-00014). 

Use : For bore sighting .50 caliber M-2 machine 
guns. 


Dust Excluders Protect Engines 

Dust excluders for power plant air ducts (figure 
8) have been added to equipment carried in B-24-J 
airplanes starting with Serial No. 42-73115. They 
will also be included in B-24E and B-24G airplanes. 

The dust excluders effectively prevent dust and 
other foreign matter from entering engine air ducts 
when the airplane is not in operation. 

The excluders are made in accordance with Air 
Corps drawing No. AC-X43B8921. Each engine re¬ 
quires two covers. A J4 inch rope connects the four 
units for two engines, as illustrated in figure 8. 
When the connecting rope is pulled, prior to the 
starting of the engines, all four excluders are re¬ 
moved from their respective ducts, eliminating the 
possibility of an excluder remaining in an air duct. 




NAVIGATOR’S 
SUIT HEATER 
RECEPTACLE 

NAVIGATOR’S 
INTERPHONE 
JACK BOX 


NAVIGATOR'S ^ 
OXYGEN SUPPLY 
OUTLETS 


BOMBARDIER’S- 
SUIT HEATER 
RECEPTACLE 


BOMBARDIER’S > 
OXYGEN SUPPLY 
OUTLETS 


BOMBARDIER’S 
INTERPHONE 
JACK BOX 


Figure 9. Relocated Oxygen Supply Outlets, Flying Suit 
Heater Receptables, Interphone Jack Boxes 


Oxygen Supply Outlets Relocated 

The oxygen supply outlets, flying suit heater 
receptacles and interphone jack boxes in the nose of 
the B-24 (figure 9) have been relocated on and after 
airplane Serial No. 42-7965. The change was ne¬ 
cessitated because of the addition of the nose tur¬ 
ret. 

The navigator’s suit heater receptacle and inter¬ 
phone jack box are now located between stations 0.2 
and 0.3. The bombardier’s suit heater receptacle, 
interphone jack box and oxygen supply outlets are 
located between stations 0.1 and 0.2. 


Beading Added To B-24J Fairing 

Beading has been added to vertical leading sec¬ 
tions of fairings on B-24J airplanes at station 0.1. 
The fairings extend from the fuselage forward 
toward the Consolidated-3 nose turret. Beading was 
incorporated with airplane Serial No. 42-73265 to 
prevent vibration and consequent damage to the 
fairings. 


Restricted 


Page 9 



























Restricted 


Field Service Bulletin 




Figure 10. Detachable Type Hydraulic Hose Assembly 

New Type Hydraulic Hose Assemblies 
Installed on B-24J Airplanes 

New detachable type hydraulic hose assemblies 
(figure 10) are installed on B-24J airplanes at the 
request of the Air Service Command. The stand¬ 
ardization of hydraulic lines was started with air¬ 
plane Serial No. 42-75630. 

The new hose assembly has threaded fittings and 
replaces the swaged type assembly. Hydraulic hose 
lines can be affixed to the new type fittings, whereas 
with the swaged type it was necessary to replace 
the entire assembly if the hose was damaged. 

Hydraulic connections affected by the change are 
as follows: Pressure gauge lines, oil pump suction 
lines, oil pump lines, tail bumper lines, brake pres¬ 
sure lines, fast feathering pump lines, and turbo¬ 
supercharger lines. 


Fuel System Problems 
and Corrections 

The following questions have arisen in regard to 

the proper procedure for minimizing fuel system 

leakage: 

Question : What conditions govern the use of seal¬ 
ing paste in the fuel system? 

Answer: NEVER use any kind of sealing paste on 
synthetic rubber materials such as are 
used in fuel cells, fuel hose, and gaskets. 
The indiscriminate use of sealing paste 
has been a major cause of fuel system 
leakage. It is permissible to use a small 
quantity of Sealube on pipe-threaded 
unions and on fuel cell access door bolts. 
Do not apply Sealube to the first two 
threads. 

Question: Is any preparation recommended for use 
as a lubricant to facilitate the assembly 
of fuel hose to nipples? 

Answer: If a lubricant is required, use only a com¬ 
mercial liquid soa^p sparingly. Never 
use oil. 

Question: Why is it necessary to adjust hose 
clamps and access door bolts with a 
torque indicating wrench, rather than by 
“feel”? 

Answer: The physical characteristics of the syn¬ 
thetic material used in fuel cells and 
hoses are such that a condition termed 
“cold flow” sets in when pressure is ap¬ 
plied to the material. The material tends 
to flow away from the area of pressure 
directly under the bolt head or hose 
clamp. For a specific pressure applied, 
the material tends to flow until a “set” 
point is reached. It has been found 
through experiment that synthetic mate¬ 
rial is relatively sensitive to changes in 
applied pressure, and that a faulty seal 
results when either too great or too little 
torque is applied to the access door bolt 
or the hose clamp thumb screw. It is 
absolutely impossible to judge correctly 
the required torque by “feel.” Accord¬ 
ingly it is very important that a suitable 
torque wrench be used. 

Question: What are the recommended wrench 
torques for fuel system hose clamps? 

Answer: On round hose clamps apply an initial 
torque of 25 inch pounds to the clamping 
screw after installation. Maintain the 
adjustment at 15 inch pounds after the 
initial adjustment to 25 inch pounds. 

On eliptical hose clamps apply a torque 
of 17^4 inch pounds to the clamping 
screw and maintain at that value. 
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NOTE: Frequently check the adjust¬ 
ment of all hose clamps during the initial 
period following installation and filling 
of lines with fuel. Inspect daily until the 
hose has ceased to set due to cold flow. 
After the hose has set, inspect hose 
clamps at 50 hour periods. 

Question: What is the recommended procedure for 
applying torque to fuel cell access door 
bolts? 

Answer: After pulling the bolts down, torque each 
bolt twice, as follows: First, apply a 
torque of approximately 20 inch pounds 
to each bolt. Wait five minutes for the 
synthetic material to set, then apply a 
torque of 35 to 40 inch pounds to each 
bolt. Do not adjust bolts further. Fol¬ 
low these instructions regardless of the 
instructions stencilled on the fuel cell. 
Failure to properly torque fuel cell access 
door bolts has been a major cause of 
leakage. ★ ★ ★ 


Torque for Hydraulic Tubing "BT" Nuts 

Size 

Kind 

Inch Pounds 

Minimum 

Inch Pounds 
Maximum 

1/8" 

Aluminum 

None 

None 

3/16" 

Steel 

30 

70 

1/4" 

Aluminum 

40 

65 

1/4" 

Steel 

50 

90 

5/16" 

Aluminum 

60 

80 

5/16" 

Steel 

70 

120 

3/8" 

Aluminum 

75 

125 

3/8" 

Steel 

90 

150 

1/2" 

Aluminum 

150 

250 

1/2" 

Steel 

150 

250 

5/8" 

Aluminum 

200 

350 

5/8" 

Steel 

None 

None 

3/4" 

Aluminum 

300 

500 

3/4" 

Steel 

None 

None 

1" 

Aluminum 

500 

750 

1" 

Steel 

None | None 



Figure 1 1. Auxiliary Fuel Cell Vent Lines 

Vent System For Auxiliary 
Fuel Cells on B-24J Revised 

In line with the winterization program a revision 
has been made in the vent system of the auxiliary 
fuel cells, beginning with B-24J airplane Serial No. 
42-73165. 

The auxiliary fuel cells on previous airplanes of 
this model are interconnected by manifolds and 
vented downward through the bottom of the wing 
to the outside. Only one outlet is used on each aux¬ 
iliary system. In order to interconnect the three 
auxiliary cells, the vent line or manifold passes un¬ 
der the forgings at the junction of the wing panels, 
forming a trap. Vapor in the manifold condenses 
and drains into the trap where there is a possibility 
of it collecting and freezing during cold weather 
operations. 

The modified system (figure 11) provides for two 
vent lines and the elimination of the trap. The two 
inboard cells are vented into the outboard cell which 
in turn is vented into a differential pressure head on 
the wing lower surface between stations 19 and 20. 
This change follows the former revision of the aux¬ 
iliary fuel cell vent system in which the Kenyon 
valve system was replaced by the differential pres¬ 
sure head on and after airplane Serial No. 41-23750. 
Fire hazard and possibility of vapor condensation 
freezing and closing the vent are now eliminated. 

★ ★ ★ 
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RELIMINARY handbooks on the 1943-44 winter¬ 
ization program for B-24 airplanes have been issued 
to modification centers where changes for cold weather 
flying are being effected. 

The booklets were prepared by the San Diego Divi¬ 
sion of Consolidated Vultee Aircraft Corporation, in 
accordance with technical specifications issued by the 
U. S. Army Air Corps. 

Instructions in the handbook pertain to servicing, 
maintaining, and operating B-24 airplanes under arctic 
conditions. Information is included to acquaint field 
service personnel with conditions affecting their own 
physical welfare in servicing airplanes in extreme low 
temperatures. 

Covers Wide Temperature Range 

The field is advised to follow all instructions care¬ 
fully, and to keep in mind the problems confronting 
those operating or servicing aircraft in cold weather. 
Temperatures ranging to 65° F. below zero have been 
taken into account in establishing procedure for the 
winterization program. At such low temperatures, rub¬ 
ber has been known to shatter like glass, and extremely 
hot oil has been known to congeal while being drained 
from a tank. 

The problems of winterizing airplanes are further 
increased by the fact that certain fluids and parts directly 
affected by arctic temperatures must be of a type which 
will withstand temperatures to plus 160° F. 

Some winterization installations are now being made 
in production and at modification centers. However, 
not all items specified are being installed on airplanes 
thus far winterized, because of procurement difficulties. 

Check List To Be Noted 

Field service personnel therefore are advised to 
familiarize themselves with all winterization require¬ 
ments so as to determine what winterization items 
should be installed in airplanes assigned to them, includ¬ 
ing items not yet installed due to material shortages. 

A winterization check list (AAF Form No. 263-B) 
should be followed in noting the items that require 
modification. 

Among important modifications associated with win¬ 
terization is the new anti-icing heating system sched¬ 
uled for installation on all B-24J airplanes. An article 
describing the improvement appears on pages six to 
nine of this issue of the Bulletin. Other winterization 
modifications will be discussed in the November 15 
issue of the Bulletin. 
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EXHAUST AND AIR 

INTERCOOLER 
DIFFUSED 


Figure 1. Carburetor 
heating system 

/^YNE of several important win- j | 
terization installations sched¬ 
uled for B-24 airplanes at modi¬ 
fication centers is a new carburetor heating system. 
Tests proved that air heated in the induction system 
frequently required additional heating to prevent forma¬ 
tion of ice in the carburetor. 

The new system (figures 1 and 2) averts this danger 
by routing exhaust through a diffuser, where the ex¬ 
haust mingles with air from the intercooler, thus rais¬ 
ing the air to the greater temperature required to pre¬ 
vent icing. 

To divert exhaust gas from the No. 12 cylinder ex¬ 
haust stack into the carburetor air intake duct, a 
Y-shaped ball and socket valve has been devised. This 
valve operates in two positions: “open” and “closed.” 
When in the “open” position, the valve diverts exhaust 
gas through a flexible tube into the carburetor air intake 
duct; in the “closed” position the valve directs exhaust 
gas through its normal passageway to the collector ring. 

The outer wall of the dififuser is of double construc- 


ELECTRIC FLEX 
CONNECTING 
CONTROL 
SWITCHES 
IN COCKPIT 


tion, forming a double-walled passageway. Exhaust 
gases enter this passageway, and are then forced by 
their own stream through a series of J /s" diameter 
perforations in the inner wall. Within the dififuser they 
(Continued on page 4) 


FLEXIBLE DUCT TO 
CARBURETOR AIR INTAKE 


VALVE IN “OPEN" POSITION 


BALL AND 
SOCKET VALVE 


MOTOR 


Figure 2. Heating system installation 
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Winterization of Carburetors 

(Continued from page 3) 

mingle with air from the intercooler, heating it to the 
temperature required to forestall carburetor icing. Some 
loss of power is resultant from mixture of gases with 
intercooler air, but danger of icing which might render 
the carburetor completely inoperative is eliminated. 

Electric Motor Controls Valve 

Action of the ball and socket valve is controlled by 
an electric motor (Lear AVIA CMB-111) which 
actuates a bell crank and rod. The motor is bolted to the 
bracket on the left V strut arms of the engine. A limit 
switch on the motor shuts off current at extremes of 
rotation. 

Electric Control Switch 

Each carburetor heating system is controlled by an 
independent switch on the co-pilot's panel. A set of 
four switches is mounted on a panel labeled “Car¬ 
buretor Heat," located below the engine control panel. 
Each switch is spring loaded and remains in the “off" 
position unless moved up to “open" or down to “closed." 
When released from either position the switches will 
snap back to “off," and the valve controlling heat to 
the carburetor will remain in its “open" position until 
the switch is pressed to “closed." 

Carburetor Air Thermometers 

Carburetor air thermometers will be installed on air¬ 
planes modified with the carburetor heating system. 
The thermometer includes a resistance bulb (AN 


5525-2) installed in the carburetor air scoop, and dual 
dial carburetor air temperature indicators (AN 5795-6) 
installed on the co-pilot's instrument panel. 

Several important instructions (from T. O. No. 
00-60-3) should be noted in connection with efficient 
operation of the carburetor under cold weather condi¬ 
tions. These include : 

1. Under extreme conditions of cold, carburetor 
icing is less likely to occur than when free air tempera¬ 
ture is between 19° and 61° F. (—7° and +16° C.). 
It is, however, good practice to apply carburetor heat 
for one to two minutes every one-half hour during 
flight to preclude the possibility of carburetor icing. 

2. Temperature inversions are common in winter 
in arctic regions, and ground air may be 15° to 30° C. 
colder than that at altitude. Therefore, care must be 
taken to avoid rapid cooling when letting down. Lower 
landing gear and use partial flaps to reduce air speed 
while descending. Keep considerable power and regulate 
shutters to eliminate cooling engine excessively. If 
possible, maintain head temperatures above 100° C. 
(212° F.), coolant temperatures above 60° C. (140° F.), 
and oil temperatures above 30° C. (86° F.) during all 
letdowns. For take-off, landing and taxiing, sufficient 
carburetor heat should be applied to maintain carburetor 
free air temperature just below 0° C. (32° F.). 

3. When flying with mixture control in “CRUIS¬ 

ING LEAN," sufficient carburetor heat should be ap¬ 
plied to maintain carburetor free air temperature just 
below 0° C. (32° F.). . , . 









Oci *VaCve 


A spring-action locking clip has been incorporated 
on the oil system Y drain valve in compliance with 
instructions from the Air Service Command, as part 
of the winterization program for B-24J airplanes. 
This change started on airplane Serial No. 42-73237. 

This conversion eliminates the valve locking wire 
previously installed, and renders the drain valve self 
locking. Therefore, locking of the drain valve is simpli¬ 
fied during cold weather operations when line service 
personnel are equipped with cumbersome hand protec¬ 
tion. 

The spring clip (figure 3) is made in accordance with 
Air Corps drawing 43A16489, and is installed on one 
of the oil drain valve mounting bolts in a manner which 
prevents the valve handle from turning to the open 
position due to engine vibration. A light momentary 
pressure on the spring clip allows the drain valve 
handle to be turned to the open position. 


Figure 3. 

Y Valve locking clip in 


place 
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Figure 4. Ball turret master switch 


Turret Switch Relocated to Eliminate 
Hazard 

An external master switch (CVAC-SW43-200) is 
now provided on B-24J airplanes for controlling elec¬ 
tric power to ball turrets. Starting with airplane Serial 
No. 42-73315, the switch is located on the right hand 
face of the turret support beam between stations 6.0 
and 6.1 (figure 4). 

The new switch does not eliminate or supplant mas¬ 
ter control switches in the turret. It was added to 
eliminate a hazard to personnel should it become neces¬ 
sary to remove a casualty from the turret. An injured 
gunner could accidentally trip control switches, thus 
causing the turret to revolve. Under such conditions 
rotation of the turret could not be stopped. 

The revision allows current to the turret to be cut 
off at the external master switch. 


Static Discharge Trailing Wire 
Aid to Radio Reception 

A static discharge cable has been installed on the 
trailing edge of the left rudder on B-24J airplanes, 
beginning with Serial No. 42-73365. It is designed to 
improve radio reception, by discharging static electricity 
which builds up in the airplane. 

The assembly (32F36621) (figure 5) is made up of 
10 feet of line, five feet of which is rubber covered 



Figure 5. Trailing cable static discharger 


jute rope and five feet of stainless steel cable, con¬ 
nected by a swivel joint. Waxed cups without bot¬ 
toms are attached, one just above the swivel connec¬ 
tion and another at the trailing end, to keep the cable 
extended in flight and avoid whipping or fouling. The 
jute rope half of the line, which has a resistance of 
5,00,000 ohms, is at the end attached to the rudder. 
The attachment is made to a yoke (32F36635) in¬ 
stalled just above the rudder tab. * * * 
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NEW ANTB-1CING SYSTEM TURNS 


A NEW anti-icing system (figure 6) to supplant 
deicer equipment is scheduled for installation on 
B-24J airplanes. Concurrently, the airplane fuselage 
compartment heating system will be revised. On and 
after Serial No. 42-103471, the new heating system 
will be installed in compartments, and the anti-icing 
system in outer wing panels and wing tip leading edges. 
On and after Serial No. 42-103671, the anti-icing sys¬ 
tem will be extended to the empennage, and to leading 
edges of the wings between engine nacelles. 

Chief distinction of the anti-icing system is that it 
prevents formation of ice on leading edges, whereas 
the deicer system removes ice after it has formed. 

As it passes through heat exchangers mounted on 
each engine, outside air is heated by heat from engine 
exhaust (figure 6). The heated air is then circulated 
through airplane leading edges and the compartments. 
The new system replaces fuel-air heaters and the 
mechanically-actuated deicing equipment formerly used. 


Airfoil Characteristics Improved 

It is probable that airfoil characteristics will be im¬ 
proved by the new thermal system, as less drag is 
offered by a metal surface than by a rubber leading 
edge. Also, irregular caking of ice and consequent 
loss of lift is prevented. 

To supply heated air for the anti-icing system and 
heat for compartments, a 200,000 B.T.U. per hour 
heat exchanger is mounted on each engine (figure 7). 
The exchanger is installed at the end of the engine 
exhaust tail pipe, aft of the universal joint. Outside air 
which flows through the right hand main air duct is 
routed over exhaust-heated tubes in the exchanger to 
a dump valve (figure 6). The heated air is then cir¬ 
culated through ducts to airplane leading edges and 
compartments (figure 8). 


Double-Skin Channels Provided 


Heated air from exchangers on outboard engines is 
circulated to the outer wing panel and wing tip leading 
edges, through channels provided by double-skin 
(Continued on page 8) 


Figure 6. ANTI-ICING SYSTEM FOR COMPARTMENTS AND LEADING v. ,£S 
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DAMPER CONTROL FOR EMPENNAGE ANTI-ICING; 


PLENUM CHAMBER 


jJPPLY DUCT TO FLIGHT DECK 


EMPENNAGE DUCTS 


MAIN SUPPLY DUCT TO 
^FUSELAGE FROM ENGINE 
NO. 3 ^ 




AIR DUCT 


MAIN SUPPLY DUCT TO FUSELAGE 
FROM ENGINE NO. 2 


THERMOSTATIC 
UNIT —\ 


HOT AIR EXHAUST OPENINGS 
FOR WING CENTER 
/—PANEL LEADING EDGE 


CENTER PANEL 
LEADING EDGE 


DIMPLED INNER SKIN 


HOT AIR EXHAUST OPENINGS 
FOR OUTER PANEL LEADING EDGE 


DUMPING VALVE 


REAR SPAR 


KHAUST GAS. 
OM ENGINE* 


DUMPING VALVE ACTUATOR 




HEAT EXCHANGER 


HOT AIR EXHAUST 
OPENINGS FOR 
WING TIP-, 


-AIR INLET DUO- 


OIL TEMPERATURE 
REGULATOR 


line Heat Exchangers 


OUTER PANEL 
LEADING EDGE 


t Heat Exchangers 
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New Anti-Icing System 

(Continued from page 6) 

construction. Heated air from exchangers on inboard 
engines is conveyed in tubes or ducts to the empennage 
and compartments, and also flows through double-skin 
channels on leading edges between engine nacelles. 

Heated air circulated through the outer panels of 
the wing escapes through vent holes in the front wing- 
spars, and sweeps back and out through the rear wing 
spars, thence to the trailing edge, (figure 6). Heated 
air circulated through the empennage, wing tips and 
outer wing panels between stations 7 and 10 escapes 
through a series of vent holes in the outer skin as 
illustrated in figure 6. 

No heated air is transmitted to the wing panels be¬ 
tween inboard engines and the fuselage. Tests have 
proved that ice will not form to any extent on the 
airplane leading edges where the uninterrupted span is 
less than five feet long. 

Heated air is supplied to compartments from the 
two inboard heat exchangers, and is transmitted under 
pressure through ducts to five registers (figure 9). 
The ducts are decreased in size with each succeeding 
register supplied. This practice is observed wherever 
friction loss in the system does not become excessive. 
Ducts or tubes which carry heated air to all parts of 
the airplane are insulated to minimize heat dissipation. 
They are connected by sleeves with shakeproof screws. 

A double plate windshield is installed for pilot and 



intake — J 


■HEAT 


AIR HEATING 
TUBES-— 


-—- 7 . 


I EXHAUST OUTLET 


HOT 


AIR OUTLET 


EXCHANGER 


HAUST INTAKE 


V r •*r,v ?s * 


Figure 7. Heat exchanger 



co-pilot, and heated air is circulated between the two 
panes of glass to eliminate frosting (figure 6). 

Systems Independently Controlled 

Anti-icing and heating systems are controlled by four 
switches on the instrument panel. These switches con¬ 
trol small electric motors located in each engine (e.g., 
No. 1 switch controls an electric motor in engine nacelle 
No. 1) which open or close dump valves, which in turn 
regulate the flow of heated air to compartments and 
leading edges. 

If heat is required for leading edges, the switches 
which control the flow of hot air to the wings and the 
empennage can be turned on. Likewise, if heat is desired 
in compartments only, the switches controlling heat for 
that part of the airplane can be turned on. Constant 
temperature is provided in the compartments by an 
air mixing valve (Fulton-Sylphon CVAC No. VA 
57-87) near station 4.0 above the wing (figure 6). The 
valve admits cold air whenever heat in compartments 
exceeds a preset temperature reading on the valve. 

If the temperature of heated air leaving the heat 
exchangers becomes excessive, damage may result to 
airplane structures; therefore, a thermostat is installed 
at the duct where it joins the exchanger (figure 6). 
The thermostat actuates a dump valve, and when the 
temperature of heated air becomes excessive the dump 
valve closes, releasing the heated air so that it is not 
circulated through the system (figure 10). 
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Figure 9. Pilot’s heat register 


CO Gas Detector 

A carbon monoxide detector is installed near station 
6.0. If CO gas is present in the compartments, an 
indicator light on the instrument panel flashes on, 
warning the pilot to switch off compartment heat. 

Service and Maintenance 

The entire anti-icing and the heating duct systems 
should be inspected every 100 hours. It is important 
that ducts fit tightly at joints, and are not damaged or 
cracked. 

Heat exchangers should be inspected every 100 hours. 
Principal source of trouble may be loose joints between 
heater plates and tube bundles. Particular care should 
be exercised that they are checked for snugness. Small 
cracks or holes in the heat exchanger may admit CO 
gas to the compartments by contaminating outside air 
being heated in the exchangers. 

Pre-flight inspection should always be made of the 
CO detector (Mine Safety Appliance Co.) and the 
electric motors (White-Rogers, ACT No. 9-20 and 
9-23) in the four engine nacelles. 

Vent holes in the wing between engine nacelles, on 
wing tips, and in the empennage also should be inspected 
to insure that they are not clogged. Insulation on ducts 
should be checked for cracks or deterioration. The five 
registers in the compartments should be inspected 
periodically to be certain they function properly. 

Changes and Relocations 

Several major changes and relocations are involved 
in the installation of the new anti-icing and compart¬ 
ment heating systems. These include: 


1. Removal of all deicing fixtures such as boots, 
hydraulic actuating devices, tubes, fittings, clamps, 
heaters, and associated electrical equipment. 

2. Installation of various assemblies integral to the 
anti-icing systems, such as double skin construction 
on leading edges of the wing (with the exception 
of the panel between inboard engine nacelles and 
fuselage) and leading edges of the empennage. 

3. Installation of equipment for compartments, includ¬ 
ing registers, ducts, electrical devices, and a CO 
detector. 

4. Installation of anti-icing auxiliary units such as 
dump valves, thermostats, electric motors, air inlet 
ducts, heat exchangers, heat ducts, flexible tubing, 
air mixing valves, damper controls, and double glass 
windshields for pilot and co-pilot. 

5. Revision of front and rear spars, relocation of 
auxiliary fuel transfer hoses, and revision of the 
draft curtain between stations 5.1 and 5.3 to permit 
installation of heating ducts. 


Other Modifications Required 

In addition to carburetor heating revisions and anti¬ 
icing installations discussed in this issue of the Bulletin, 
several other major winterization modifications are 
essential to prepare B-24 airplanes for service in arctic 
temperatures. Parts and fluids alike are affected. 

In the November 15 issue of the Bulletin, certain of 
these modifications will be described. Information in 
this and other winterization articles will be found in a 
winterization manual shortly to be published by Con¬ 
solidated Vultee Aircraft Corporation, San Diego Divi¬ 
sion. ★ ★ ★ 



I. Heat exchanger 

2. Ball expander joint 

3. V Collar connection with exhaust tail 
A. Main duct dump valve 

5. Dump valve control bell crank 

6. Main cabin heat duct 


Figure 10. Thermostat at dump valve 
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(above) Range control dial 
(right) Operations dial 


SIMPLIFIES CRUISE CONTROL 


iESIGNED to aid flight personnel operating B-24 
airplanes to fly their aircraft with maximum effi¬ 


ciency, a new Cruise Control computer will become 
standard equipment on all B-24D, B-24E and B-24G 
airplanes. 


Based on information in the Consolidated Vultee 
Cruising Control Chart (Doc. 32-1-4), a copy of which 
is mounted in each airplane, the computer simplifies 
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rapid calculation of approximate solutions to many 
flight problems, including: 

airspeed indicator corrections 
cruising range 

effect of weight variations on speed and power 
flight characteristics of the airplane with two, 
three and four engines operating 
range and endurance versus gross weight 
fuel temperature corrections 
take-off distance calculations 
landing distance calculations 
maximum range climb data 

The computer consists of three cardboard dials 
tightly mounted together on a common axis, though 
free to move independently. The front dial (figure 11) 
permits computation of range, with available fuel and 
winds as factors involved. Precomputed information 
on the center dial is revealed through windows on 
front and rear dials when they are set to supply desired 
data. The rear dial, called “Operations Chart,” (figure 
12) furnishes true and indicated airspeed computa¬ 
tions when density altitude and weight are entered as 
factors in a window provided for the purpose. Also 
printed on the rear dial are charts for power computa¬ 
tions, take-off distances, calculated landing distances, 
and maximum range climb data. 

Operation Simple 

Operation of the computer is simple, allowing rapid 
computation of information which is, under normal 
conditions correct enough for operational purposes. 
When greater accuracy is desired, the Cruising Control 
Chart itself may be consulted. 

Procedure for operation of the computer is as fol¬ 
lows : 

1. Set the Range Chart (figure 11) to the number 
of gallons of fuel available, and find the range desired 
in the vertical column. Then read the letter opposite this 
range in the column under existing headwind conditions. 

2. After noting the weight of the airplane, and the 
number of engines operating, turn the computer over 
and enter the “Operations Chart” (figure 12). The 
desired range can be accomplished by operating under 
the power condition indicated wherever the predeter¬ 
mined range letter appears in the cut-out windows. 
The three windows in a vertical axis on the dial note 
true and indicated airspeeds with 

(a) all engines operating and no external bombs 

(b) three engines operating, and 

(c) two engines operating. 

Engine operation conditions, including maximum 
cylinder temperatures, G.H.P., Mixture, M.P., and 
R.P.M., are indicated opposite the letter appearing in 
the cut-out window. Correct operating settings are cited 
for long range, maximum economical cruise, high 
power cruise, normal rated power, and military power 
flight conditions. 

Measuring approximately across (diameter of 

the center dial), the computer will be stowed in the 
pilot’s map case. 



CARBURETOR THERMOMETER 
REVISION OF INDICATOR AND NAMEPLATES 

A revision has been made in the carburetor air tem¬ 
perature indicators and name plates on B-24J airplanes, 
Serial No. 42-73183 and on. Wiring of the indicators 
has been re-routed to allow them to be read in the 
same sequence as other panel instruments. Heretofore, 
No. 1 and 4 engine carburetor air temperature indi¬ 
cators were on one fuse and No. 2 and 3 on another. 
The new installation routes No. 1 and 2 on one circuit 
and No. 3 and 4 on the other. Nameplates have been 
revised accordingly. 


POSITION LIGHTS 

On B-24 airplanes, substitution of type A-9 for type 
A-8 wing tip position lights has resulted in the removal 
of the type B-3 passing light. This change started on 
B-24J airplane Serial No. 42-99936, and was made to 
meet Civil Aeronautic Authority requirements. 

Wherein type A-8 wing tip position lights are 
equipped with six candle power bulbs, type A-9 lights 
are equipped with bulbs of 21 candle power. The type 
A-9 lights cast sufficient light in a forward direction 
to w'arn oncoming traffic of the airplane’s position. 
This function previously was performed by the type 
B-3 passing light, which has become unnecessary due 
to the change. 

AZIMUTH LOCK INSTALLED ON 
CVAC-3 TAIL TURRET 

An azimuth lock has been installed on the CVAC-3 
tail turret to prevent rotation when the turret is not 
in use. 

The installation consists of a spring loaded hasp 
which swings into position over the square stud used 
for the azimuth manual crank. It was incorporated on 
B-24J airplane Serial No. 42-73315 and will continue 
on subsequent airplanes of this model. 


BLIND FLYING CURTAIN 

The blind flying curtain formerly stowed on B-24 
airplanes, against the cable control guard on the left 
hand side of the airplane, has been omitted starting 
with Serial No. 42-73165. Removal of the curtain ef¬ 
fects a weight saving of 4.1 lbs. 

★ ★ ★ 
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Hand pumps for the main hydraulic system and the 
retractable ball turret hydraulic system have been 
changed beginning with B-24J airplane Serial No. 42- 
73315. 

The Pesco pumps (437-F or 437-K) have been re¬ 
placed by the Harvill pump (No. 66-26001) or the 
Bendix pump (No. 403910). The Harvill and Bendix 
pumps are interchangeable. 

Although the Pesco pump operated satisfactorily, it 
was not available in quantities sufficient to meet produc¬ 
tion requirements for both hydraulic systems. 

Standardization of these pumps allows interchanging 
Harvill and Bendix pumps with a minimum of labor. 
Harvill and Bendix hand pumps are adaptable to Pesco 
installations only when suitable connection and mounting 


changes are made. 


In connection with the weight reduction program 
affecting B-24 airplanes, dome lights and their related 
wiring "have been deleted from the tail fuselage sec¬ 
tions. Initiated on B-24J airplane serial No. 42-73265, 
the change will be incorporated later on B-24H and 
B-24K airplanes. 

The lights were sacrificed in favor of weight reduc¬ 
tion since their use is forbidden during bombing opera¬ 
tions, and because they proved of relatively little use¬ 
fulness during line servicing. 



Turnbuckles on all tab cable assemblies have been 
relocated on B-24J airplanes beginning with Serial No. 
42-73064. The revision eliminates the possibility of 
fouling of tab cables. 

★ ★ ★ 

IMPORTANT CORRECTION 

B-24 airplane Serial Numbers announced in the Field 
Service Bulletin of November 1, 1943, as applying to 
modifications in heating and anti-icing systems are to 
be disregarded, as these modifications have been re¬ 
scheduled. The new heating system for fuselage com¬ 
partments, and the anti-icing system for outer wing 
panels, wing tip leading edges, empennage, and leading 
edges of the wings between engine nacelles is scheduled 
to become effective on B-24 airplane Serial No. 42- 
110089 and on. 
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Main Landing Gear, PBY-5A 


PRODUCTION of the PBY-5 airplane by the San 
Diego Division of Consolidated Vultee Aircraft 
Corporation has been suspended, while production of 
the PBY-5A amphibian airplane, under contract No. 
NOa(s) (-464), has been increased. However, produc¬ 
tion of the PBY-5 model is to be continued by the New 
Orleans Division. 

The amphibian is basically similar to the PBY-5 ex¬ 
cept for the landing gear (figures 1 and 2), and certain 
interrelated modifications. 

(Continued on page 4) 
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PBY-5 plus Landing Gear equals PBY-5A 

(Continued from page 3) 

Several major structural modifications were essential 
to installation of the gear, and a hydraulic system (fig¬ 
ure 5) was added to actuate the mechanism. 

Though the landing gear adds more weight to the 
PBY-5 A as compared with the PBY-5 model, tests 
have indicated that increased versatility of the am¬ 
phibian more than justifies the weight increase. 



The landing gear consists of two main landing gear 
units (figure 2) and a nose gear (figure 4). Main 
gear retracts into wells in the port and starboard sides 
of the hull, and the nose gear retracts into a well 
in the bow. Doors for the nose wheel operate in se¬ 
quence with the nose unit. Tires and wheels of the main 
gear act as a fairing when main gear is retracted (as 
illustrated on PBY-5A shown on cover). Escape vents 
are provided in both main and nose gear wells to per¬ 
mit drainage of water. 

Retracting mechanism for both gears is actuated 
from one selector valve on the pilot’s instrument panel. 
A 10-inch accumulator (Vickers AA 14005) supplies 
fluid to the main wheel brakes. A five-inch accumulator 


(Vickers A A 14002) supplies fluid to the main and 
nose landing gear. 

Signal lights on the pilot’s instrument panel indicate 
wheels down and locked when both main landing gear 
wheels and the nose wheel are locked in landing posi¬ 
tion. Likewise, wheels up and locked positions are indi¬ 
cated by lights. 

Main Landing Gear 

Each main landing gear includes a 47 inch, 12 ply, 
smooth contour, static discharger tire designed for in¬ 
flation pressure of 50 lbs.; a Goodyear watertight brake 
assembly (No. 530126) ; an Aerol shock strut (Cleve¬ 
land Pneumatic Tool Co., No. 8103) including oleo 
scissors and axle; a strut assembly, and an hydraulic re¬ 
traction mechanism. 

The strut assembly consists of the main strut, contain¬ 
ing the oleo, and two V struts, forming a parallelogram 
linkage, from the oleo to hull fittings at stations 4.2 
and 5.0. The main strut folds inward during retrac¬ 
tion, and locks in a rigid position when fully extended. 

Refraction Operation 

Two actuating cylinders are used in retracting each 
main landing gear wheel, acting simultaneously on each 
side. A small cylinder near the upper hinge point of 
the main strut actuates a rod outside the strut by means 
of a bell crank. The rod releases a spring-loaded latch, 
allowing the main strut to be folded inward. 

A main actuating cylinder, operated by the hydraulic 
system, folds the main strut inward. The cylinder 
is suspended between brackets near the upper end of 
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the main strut and the forward leg of the upper V strut. 

Spring bumper arm assemblies in each well cushion 
shock caused when main landing gear wheels are drawn 
into a fully retracted position. The oleo strut is held in 
a retracted position in the well by the uplock latch 
(figure 3). 

When the side unit is to be extended, another small 
hydraulic cylinder releases the latch, and the main actu¬ 
ating cylinder then forces the assembly into fully ex¬ 
tended position. Position of the main landing gear can 
be checked from inside the airplane through small win¬ 
dows in each side of the hull. 

Nose Wheel Gear 

The nose wheel landing gear (figure 4) consists of 
a 30 inch, 8 ply, smooth contour tire designed for air 
pressure inflation of 50 lbs, strut assembly (Cleveland 


Pneumatic Tool Co. No. 8104), a shimmy damper, and 
hydraulic retracting mechanism. 

When fully extended, the wheel is centered fore and 
aft by an internal cam in the oleo. The fork is connected 
by scissors to a rotating collar on the oleo cylinder, and 
a lever extending from the collar is linked to an arm 
on a hydraulic damper (Houdaille-Hershey Corp. No. 
A-8099). This mechanism damps nose wheel shimmy. 

The stmt assembly includes a pair of torque tubes 
bolted to the top of the oleo cylinder, their outer ends 
fitting into pivot bearings in the double keel, and diag¬ 
onal tubes from the torque tubes to the lower part of 
the oleo cylinder. 

Operation of the nose wheel may be observed from 
within the airplane through a window in the flooring 
of the pilot's compartment. ★ ★ ★ 
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"^TUMEROUS important modifications are essen- 
^ tial in winterizing B-24 airplanes. These changes 
affect the oil dilution system, fuel and oil cell drains, 
vent lines, carburetor air intake system, turbosuper¬ 
charger controls, propeller anti-icing system, landing 
gear, cabin heating, windshield defrosting equipment, 
wing and tail anti-icing in¬ 
stallations, and certain mis¬ 
cellaneous items. 

Discussed in previous is¬ 
sues of the Field Service 
Bulletin were modifications 
affecting carburetor heating, 
anti-icing for wing and tail 
leading edges, heating sys¬ 
tems for fuselage compart¬ 
ments, and windshield defrosting equipment. Changes 
in turbosupercharger control systems are described 
elsewhere in this issue. 



by opening the Y drain cock located below the oil tank 
on the right hand side of the engine accessory com¬ 
partment. The Y drain unit incorporates an inlet port 
for the oil line from the oil tank, an outlet port for the 
oil line from the oil tank, an outlet port for the main en¬ 
gine oil in line, a fitting for the attachment of the oil di¬ 
lution fuel line, a resistance 
bulb type thermometer, and 
the drain cock. 

Oil and fuel tank vent 
lines are to be routed so that 
no traps exist. The auxiliary 
wing fuel tank vent lines at 
the top of the self-sealing 
auxiliary cells are designed 
to avoid moisture traps. One 
vent line extends from a fitting in the top of the inboard 
auxiliary cell over the middle cell, where it also connects 
with a fitting to the outboard cell. A second vent line is 



AC770-3 instead of AC770-1 The drain 

line for each oil tank is fitted with an AC770-2 (J4 r/ ) 
petcock located in the oil tank sump immediately below 
the tank. This petcock has a self-locking assembly which 
eliminates the necessity of lockwiring it in the closed 
position. Complete drainage of oil lines is accomplished 


actuated check valve set to open at 85 p.s.i. 

When oil pressure, induced by congelation of oil in 
the cooler, reaches 85 p.s.i. the check valve opens and 
permits the flow of oil through the bypass line into the 
tank. Meanwhile, increasingly hot oil coming from the 
engine will gradually warm the oil in the cooler, per- 
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mitting flow through it when the pressure is less than 
85 p.s.i. When the pressure is below 85 p.s.i., the 
check valve again closes and all return oil from the 
engine is routed through the cooler line to the tank. 

Oil Tank Filler Neck Type Heaters 

The oil tank filler neck is designed to permit immer¬ 
sion of a flexible electric heater for heating oil when 
the plane is on the ground. 

Propeller Anti-Icing 

Prevention of ice on propellers is accomplished by 
means of a film of isopropyl alcohol spread over each 
propeller blade by centrifugal force. The alcohol (AAF 
Spec. No. 14082) is contained in a 21 gallon tank lo¬ 
cated inside the fuselage above the wing center sec¬ 
tion and between the life raft cradles. Two pumps 
on the aft face of bulkhead 4.0, immediately below the 
level of the radio operator’s table, force the fluid to 
the slinger rings. Rheostat controls for the pumps are 
located at the left side of the copilot’s instrument panel. 

Discharge points are provided by slinger ring assem¬ 
blies on the propeller hub, and fluid is guided to the 
blades by discharge tubes. 


Landing Gear 

All pneumatic hydraulic shock absorber struts are to 
have a combination of leather and synthetic rubber 
ring packing. Winterization of gear includes replace¬ 
ment of the lower synthetic rubber chevron packing in 
the oleo shock struts with two smaller leather chevron 
packings. 

Wheel brakes are to be equipped with low tempera¬ 
ture synthetic rubber expander tubes. These are govern¬ 
ment furnished equipment and are made for use in 
temperatures as low as - 54° C (-65° F). Shock struts 
are to be filled with 3580 Grade M hydraulic fluid, and 
are stencilled accordingly. 

Instructions and information regarding installation 
of snow and ice tires are issued by the Air Service 
Command. 

Lubrication and Hydraulic Fluids 

Lubricants supplied in the airplanes are selected es¬ 
pecially for operations over a wide range of tempera¬ 
tures and altitudes. For lubrication data see CVAC 
Lubrication Report ZM-171. Hydraulic fluid (Speci¬ 
fication AN-VVO-366a) is used in airplanes so modi¬ 
fied, and is suitable for all temperature conditions, in¬ 
cluding extreme cold. 


Sx&actet &oMect<n (ZotutettuM 


A MODIFICATION involving addition of a sleeve 
and stop on the front cylinder exhaust collector 
assemblies of the exhaust system has been made, effective 
with B-24J airplane Serial No. 42-73286. The change 
also is being considered for incorporation on B-24H air¬ 
planes. 

Tests proved that the V clamp rings and the bolts 
connecting exhaust collector rings to front cylinder ex¬ 
haust outlets were not entirely satisfactory due to un¬ 
even expansion and contraction of exhaust tubes. In the 
event of clamp failure, the exhaust connector tubes were 
found to slide aft into the collector ring port, allowing 
exhaust gas to be expelled between the cylinder exhaust 
outlet and the exhaust collector connecting tube. 

Correction of this condition has been effected by addi¬ 
tion of a sleeve and stop to the connector tube. The 
sleeve prevents exhaust gas from escaping when the 
V clamp ring fails, and the stop prevents the connector 
tube from sliding back into the collector ring port. As 
a result, exhaust gas is passed into the exhaust collector 
ring with a minimum of leakage at the exhaust connec¬ 
tion in the event of damp failure. 



Figure 6. Exhaust collector connection before modification (above). 

Exhaust collector connection after modification (below). 


Restricted 


Page 7 































CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


San Diego, California, U.S.A. 



PRINTED IN U. S. A. 




VOLUME 1 — NUMBER 24 



DECEMBER 1, 1943 


h* 


FIELD SERVICE 


BULLETIN 


RESTRICTED 


THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE ACT, 
U.S.C. 50:31 AND 32. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO ANY UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 



CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California, U. S. A. 
































































































Restricted 


Field Service Bulletin 



FIELD SERVICE 
BULLETIN 


Published Semi-Monthly by 

CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 

General Office, San Diego, Calif., U. S. A.. 
SERVICE DEPARTMENT 


IN THIS ISSUE 

PAGE 

Engineering Changes . 2 

B-24 Fuse Locations . 3 

New Houde Shimmy Damper Uses 

Main Hydraulic System Fluid - 5 

• 

Revised Emergency Procedure for 

Lowering B-24 Nose Landing Gear 6 

PRINTED IN U. S. A. 

★ ★ ★ 



A redesigned engine gauge restrictor (28P5183) 
has been installed on PBY-5A airplanes starting 
with Bureau Serial No. 48260. The new fitting is 
attached to the fuel pressure gauge, one of three in¬ 
struments in the Edison gauge unit on the instru¬ 
ment panel. 

Sleeve (28F1215), which was formerly used to 
restrict the flow of fluid to the gauge; has been elim¬ 
inated. Fluid flow is now restricted by a .032 inch hole 
drilled in the new part. 

Threads attaching the tube to the gauge are less 
liable to be stripped because the simplified restrictor 
makes possible a more secure connection. (MCR279.) 

L :i 

At the direction of the Materiel Command, the mas¬ 
ter battery power switch in the battery ground (nega¬ 
tive) lead has been scheduled for removal beginning 
with B-24J airplane Serial No. 42-10036. The switch 
was provided to permit opening of the battery circuit 
in the event battery solenoid switches should stick in 
the closed position. 

Removal of the switch followed discovery of two 
facts: 

1. No case of battery solenoid switches sticking had 
been brought to the attention of the Materiel Command. 

2. Operation of the detonator for radio equipment 
was prevented when the master battery power was open. 

Many flight crews regularly were opening the switch 
on leaving their airplanes, leaving the detonator circuit 
without a power source, the Materiel Command re¬ 
ported, despite instructions that the switch is to be 
used only for emergencies. 

To eliminate unnecessary use of critical materials 
and to insure a continuous flow of power to radio equip¬ 
ment, the Materiel Command directed that the switch 
be removed. (MCR 201.) 

C: ;□ 

For improved ventilation, a door-type ventilator has 
replaced the duct ventilation system for the flight deck 
of the B-24J airplane beginning with Serial No. 42- 
73415. (MCR 304.) ★ ★ ★ 
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I— TKE other vital installations in the B-24 airplane, 
fuses and clip mountings require service and care. 

A fuse may be likened to a safety link in a chain; a 
link purposely made weaker than those adjoining so 
that any undue load placed upon the chain as a whole 
will cause the safety link to be the point of the break. 
This breakage then prevents damage to equipment 
which must be guarded for some particular reason. 

Obviously it is unwise to replace this weak link with 
another until the cause of the overloading has been 
removed. Likewise, a burned fuse should not be re¬ 
placed until the overload has been removed from the cir¬ 
cuit, and then only with another which exactly complies 
with specifications. Over fusing a circuit is a danger¬ 
ous practice and can be the cause of disastrous fires. 


For safety purposes, wiring is designed to carry more 
than its specified load, but this factor should not en¬ 
courage overloading. 

It should be borne in mind that amperage, not volt¬ 
age, determines the size of the fuse. The fuse is not 
intended as a protection against excessive voltage, nor 
against any damage such voltage might cause to the 
electrical system. 

The chart on the next page, together with the iso¬ 
metric drawing above, will serve as reference informa¬ 
tion on fuse specifications, and for rapid location of 
fuses and fuse boxes. 

(Continued on page 4) 
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B - 24 Fuse Locations 

(Continued from page 3) 

ELECTRIC FUSE CAPACITY AND LOCATION 


NOSE TURRET FUSE BOX Capacity 

Amperes 

Nose turret power. 20 

Nose turret flying suit heater. 20 

Nose turret oxygen indicator. 2 

BOMBARDIER’S PANEL 

A.F.C.E. (Slo-Blo) (to 42-40652). 20 

A.F.C.E. (Slo-Blo) (42-40653 and on). 30 

Air temperature . 2 

Astrograph (omitted 42-72865 and on). 2 

Bombardier’s exten. & A.F.C. lights (omitted 

42-72964 and on) . 5 

Bombardier’s flying suit heater (41-23640 fo 

42-72965) 20 

Bombardier’s oxygen indicator (to 42-72965) . . 2 

Bombardier’s windshield wiper. 20 

Bomb fusing . 20 

Bomb indicating lights. 5 

Bomb sight (to 41-1 1938) . 20 

Camera receptacle . 15 

Glide bomb attachment . 2 

Interval control . 15 

Navigator’s exten. light . 5 

Navigaior’s flying suit heater (41-23640 and 

on) . 20 

Navigator’s oxygen indicator . 2 

Navigator’s table light. 5 

Panel and fluorescent lights. 2 

Stabilizer (41-23640 and on) . 15 

HEATER FUSE BOX 
(Omitted after 42-73514) 

Navigator’s heater . 15 

Bombardier’s heater . 15 

Copilot’s fan. 5 

Copilot’s heater . 15 

Heater solenoid No. 1 Engine (41-24233 to 

42-40257) 10 

Heater solenoid No. 2 Engine. 10 

Heater solenoid No. 3 Engine. 10 

Pilot’s fan . 5 

Pilot’s heater. 15 

Radio operator’s heater . 15 

Top turret heater. 15 

PILOT’S FUSE BOX 

A-3 Pilot (41-1 1587 to 41-1 1756) . 20 

Automatic Flight Control (41-1 1757 to 41- 

1 1938) 20 

Formation running & passing lights. 15 

L.G. Indicator test light (42-72815 and on) . . 2 

L.G. safety switch solenoid. 10 

Landing lights . 10 

Nose and tail alarm bells. 10 

Pilot’s compass lights. 2 

Pilot’s flying suit heater (41-23640 and on) . . 20 

Pilot’s selector switch (41-1 1 587 to 41-11756) 5 

Propeller governors (4) . 10 

Recognition lights . 10 

Top gunner’s flying suit heater (42-72814 and 

on) . 20 

LANDING GEAR WARNING HORN RELAY BOX 
(Omitted after 42-72814) 

Landing gear warning horn . 5 

Top turret flying suit heater. 20 

COPILOT’S FUSE BOX 

A.C. Power (Slo-Blo) (to 42-40567). 30 

A.C. Power (Slo-Blo) (42-40568 and on)_ 35 

Anti-icer pump . 10 

Autosyn transmitter (4) 2 

Carburetor air temperature (4) . 2 

Copilot’s flying suit heater (41-23649 and on) 20 

Cowl flaps (4). 15 

Fast feathering (4) (to 41-1 1938). 5 

Fluorescent light auxiliary box. 10 

Fuel boosters (4) 10 

Intercooler shutter . 20 

Oil dilute solenoid. 10 

Oil temp. No. 1 and 2. 2 


★ 


COPILOT’S FUSE BOX Capacity 

Amperes 

Oil temp. No. 3 and 4. 2 

Pitot heater . 15 

Primers..•. 10 

Radio compass light. 5 

Radio operator’s flying suit heater (41-23640 

and on) . 20 

Remote indicating compass. 2 

Start and mesh switches. 20 

STATION 3.1 FUSE BOX 

Aux. bomb bay fuel transfer pump. 10 

Bomb bay oxygen indicator . 2 

Copilot’s oxygen indicator . 2 

Pilot’s oxygen indicator . 2 

Radio operator’s oxygen indicator. 2 

INVERTER RELAY BOX 

A.C. Power Slo-Blo (2) (42-40568 on). 30 

RADIO FUSE & JUNCTION BOX 

SCR-535 Radio (G.F.E.) . 20 

SCR 535 Radio (G.F.E.) . 15 

LIAISON JUNCTION BOX 

Antenna reel .*. 15 

OR1 003 Control Box (41-1 1 587 to 41-1 1 671 ) 20 

Interphone power . 10 

L.H. POWER BUS (41-23640 and on) 

Left wing power cable . 400 

Tail turret, L.H. 250 

Top turret, L.H. 250 

R.H. POWER BUS (41-23640 and on) 

Aux. hydraulic electric motor (bomb bay) . . . 250 

Outside battery solenoid switch. 400 

Right wing power cable . 400 

Tail turret, R.H. 250 

Top turret, R.H. 250 

NACELLE JUNCTION BOXES (4) 

Nacelle power to starter and fast feather motors 

(41-24220 and on) . 250 

STATION 4.0 FUSE BOX 

Bomb bay lights (to 42-72814). 10 

Bomb bay lights & flap position trans. (42- 

72814 and on) . 10 

Bomb door indicator lights. 15 

Deicer motor . 15 

Flap position transmi ter and warning horn (to 

42-72814) 5 

Flight deck compartment light (to 41-11938) 5 

Fuel gauge light . 5 

Nose wheel comp, light (to 41-11938). 5 

Nose wheel and flight deck light combined (41- 

23640 and on) . 5 

BK RELAY PANEL 

Radio Autosyn AC. 5 

Radio Autosyn DC . 10 

STATION 5.4 FUSE BOX 

Bomb bay flying suit heater. 20 

Bottom turret flying suit heater (41-24192 to 

42-41112) 20 

Bottom turret oxygen indicator (to 42-41169) 2 

Camera oxygen indicator . 2 

Fuel transfer pump . 15 

Radio compt. ext. light . 2 

Tail turret flying suit heater (to 41-11938) . . 20 

Tunnel gunner and radio compt. light. 5 

STATION 6.1 (TUNNEL) FUSE BOX 
Camera flying suit heater (41-23640 and on) 20 

Side gun flying suit heater (2). 20 

Tail turret ext. light. 2 

Tail turret flying suit heater (41-1 1938 and on) 20 
TAIL TURRET FUSE BOX 

Side gunner’s oxygen ind. (2). 2 

Tail turret oxygen ind. 2 

Tail turret power . 20 

WHEEL WELL FUSE BOXES (2) 

Landing light, left (41-11558 and on) . 30 

Landing light, right (41-11558 and on). 30 


★ ★ 


Page 4 


Restricted 


















































































































December 1, 1943 


Restricted 


NEW HOUDE SHIMMY DAMPER USES 
MAIN HYDRAULIC SYSTEM FLUID 


A NEW shimmy damper assembly, designed for use 
with hydraulic fluid AN-VV-0-366b, is now fac¬ 
tory-installed on B-24J airplanes. The change, which 
became effective with Serial No. 42-100036, makes it 
possible to use the same type of fluid in the shimmy 
damper that is used in the main hydraulic system. 

The new shimmy damper assembly, Houde A-10660, 
replaces Houde A-9750, which uses a special castor oil 
base fluid, Houdaille L-1404. 

Houde assembly A-10660 consists of shimmy damper 
A-10635 plus lever, link, collar, and attaching bolts 
and nuts. Houde assembly A-9750 consists of shimmy 
damper A-9749 plus the same items. The only differ¬ 
ence in the two assemblies, A-10660 and A-9750, is 
in the shimmy damper itself (A-10635 and A-9749). 
All external parts are the same. 

In appearance, the two shimmy dampers are iden¬ 
tical, but internal changes have been made to allow 
the use of hydraulic fluid AN-VV-0-366b. These 
changes were necessary because (1) AN-VV-0-366b 
fluid has a far lower viscosity than Houdaille fluid 
L-1404, and (2) mineral oil (AN-VV-0-366b) has a 
deteriorating effect on rubber parts while castor oil 


(Houdaille L-1404) does not. Accordingly, the ori¬ 
fice and regulating valve have been changed in size, 
and packings of a synthetic material have been used. 
Special synthetic packings between wing shaft and abut¬ 
ment flange, between wing shaft and barrel, between 
abutment flange and barrel, and between wing shaft and 
sealing flange have been added to prevent leakage of 
fluid. 

The information given in Volume 1, No. 20 of the 
Field Service Bulletin for the A-9750 Houde shimmy 
damper assembly applies to the new assembly, A-10660, 
except as noted in the previous paragraph, and in the 
matter of the proper fluid. 

Warning : Be sure to service the shimmy damper with 
fluid according to the instruction plate. 
Servicing the Houde A-9749 damper with 
AN-VV-0-366b fluid will render the dam¬ 
per inoperative. Likewise, servicing the 
new shimmy damper, Houde A-10635, with 
Houdaille fluid L-1404, will render the dam¬ 
per inoperative. (MCR 214(A)1.) 

★ ★ ★ 




Note: The new Houde shimmy damper 
is readily identified by its instruc¬ 
tion plate. Earlier Houde shimmy 
dampers have black instruction plates. 


Figure 2. Earlier model shimmy damper 


Figure 3. New shimmy damper. 
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REVISED EMERGENCY LOWERING PROCEDURE 
FOR B-24 NOSE LANDING GEAR 


TO RELEASE LATCH: 




FIRST: Push in release pin (1), SECOND: Insert pin (1) through THIRD: Using link (3) as a 

turn lock tab, and remove pin slot in latch (2) lever, pry latch (2) open 


• After prying the latch open, remove pin (1) 
from the latch and insert through lever (4), as 
illustrated. This allows link (3) to hang freely 
so it will not come in contact with the bottom 
of the radio floor when the nose gear is low¬ 
ered, and also prevents possible loss 
of pin (1). 


STOW NOSE LANDING 
GEAR SIDE CURTAIN 

• Loosen curtain clasps (1) 
and roll curtain up into 
stowed position, fastening 
it with the strap (2), as 
illustrated. 
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LIFT THE NOSE GEAR 
MANUALLY FROM THE 
RETRACTED POSITION 

• When the gear passes top, 
dead center, it will drop 
freely into the down and 
locked position. 

WARNING: To avoid serious 
injury be sure the arm is on 
forward side of vertical hand¬ 
rail (D, as illustrated. 


INSPECT ENGAGEMENT OF 
NOSE GEAR DOWN LATCH 

NOTE: If the latch is not locked, 
push up on the drag link adjacent 
to the latch, until the latch en¬ 
gages. If necessary, wire latch 
to drag link. 



NOSE LANDING GEAR is reset by replacing release pin (1) in latch linkage (2) 



★ ★ ★ 
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Figure 1 


Figure 2 


ADDITIONAL HEATERS INSTALLED 
. ON NEW B-24D'S 


In addition to the present 6 unit heating* system 
11-24 D No. 41-24233 and subsequent airplanes will 
have 3 more Stewart Warner 789 Series heaters 
located on the flight deck. Two of these are mounted 
aft of the pilot's and co-pilot’s seats as shown on 
Figure 1 and 2. The third unit is mounted on the floor 
of the radio compartment on the left side just for¬ 
ward of bulkhead 4.1, see Figure 3. 

The addition of two new switches on the co¬ 
pilot's ignition switch panel provides more positive 
control for the entire system. One of the new 
switches controls the three new heater units and 
the other is a master control switch which makes it 
possible to turn off the entire heating- system at 
one location. 

For the information of operating personnel, the 
new system operates as follows. A switch on the 
bombardiers electrical panel controls the two units 
in the nose and the radio operator’s heater. These 
heaters draw their fuel supply from number 3 en¬ 
gine. The fuel shut-off valve is located opposite the 
front spar on the aft side of Sta. 4.1 to the right 
of the airplane centerline. 


The other six heaters are controlled by two 
switches on the co-pilot’s ignition panel, one switch 
controlling the pilot’s and co-pilot’s forward heaters 
and the top turret heater. The other switch controls 
the three new heaters. The pilot’s forward heaters 
and top turret heater draw their fuel supply from 
No. 2 engine and the fuel shut-off valve is located 
opposite the front spar on the aft side of Sta. 4.1 
to the left of the airplane centerline. (Note: Two 
shut-off valves are located in this position, the aft 
valve controls fuel for the 3 new heaters and is con¬ 
nected to No. 1 engine.) 

Figure 4 shows a view of the co-pilot’s ignition 
switch panel and indicates the heater switches lo¬ 
cated above the magneto switches. Additional in¬ 
structions have been posted under the co-pilot’s 
windshield for emergency operation. These instruc¬ 
tions read as follows: 

Caution: If heaters start smoking after being shut 
off—reduce manifold pressure on No. 1, No. 2 and 
No. 3 engine to 15" Hg. and turn on heaters until 
smoking has stopped. Then turn off heaters and 
resume manifold pressure. 
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CHART FOR BROKEN WIRE SAVES TIME AND LABOR 


By checking - the resistance of each wire in con¬ 
duit or wire harness by a predetermined formula, 
the broken wire may be located and pulled through 
the conduit or wire harness for replacement, dis¬ 
pensing with the necessity of removing large sec¬ 
tions of wiring. An ohmeter and the airplane’s wir¬ 
ing diagram are all of the equipment needed. 

From the wiring diagram determine the length 


of the various wires in the'conduit or wire harness. 
Then by multiplying the wire length by the ohm re¬ 
sistance per foot given in Figure 5, the total re¬ 
sistance is determined. If any wire is broken, its 
resistance will fall below that determined, and it is 
then known that the wire must be replaced. In case 
of a short circuit, the resistance reading will be 
either considerably less or zero. 



Max. 

Max. 

Pounds 

Max. 

Average 

Max. 

Area 

Gage 

Current 

Current 

Per 

O. D. 

O.D. 

Resistance 

Square 

(Conduit) 

(Open) 

Foot 

(Inches) 

(Inches) 

Per Foot 

Inches 

20 

8 

13 

.006 

.115 

.090 

.01025 

.0008 

18 

12 

18 

.008 

.125 

.101 

.00644 

.0013 

16 

17 

24 

.011 

.140 

.113 

.00476 

.0020 

14 

22 

31 

.017 

.150 

.130 

.00299 

.0032 

12 

29 

40 

.025 

.170 

.151 

.00188 

.0051 

10 

38 

53 

.039 

.205 

.185 

.00110 

.0082 

8 

51 

72 

.063 

.255 

.240 

.00070 

.0130 

6 

67 

98 

.100 

.330 

.286 

.00040 

.0206 

4 

88 

132 

.152 

.385 

.350 

.C0027 

.0328 

2 

117 

179 

.240 

.455 

.424 

.00018 

.0521 

1 

138 

211 

.290 

.540 

.474 

.00014 

.0657 

0 

158 

245 

.380 

.585 

.520 

.00011 

.0829 

2/0 

184 

284 

.475 

.645 

.575 

.00009 

.1045 

3/0 

209 

330 

.575 

.725 

.644 . 

.00007 

.1318 

4/0 

237 

383 

.700 . 

.795 

.715 

.00006 

.1662 


The above Table is based on AN-J-C-48 wire, except average O.D. column, 
which is based on Packard Type 1000-C and General Electric No. 57300. 


Figure 5 
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FUEL FLOW DIAGRAM 


N 



A—Main Wing Tank Booster Pumps 
B—Main Wing Tank Selector Valves 
C—Basic Fuel Lines 
D—Transfer Fuel Lines 
E—Fuel Transfer Panel 
F—Fuel Transfer Pump 


G—Cross-Feed Manifold 
H—Bomb Bay Tanks 
J—Bomb Bay Tank Selector Valve 
K—Bomb Bay Tank Booster Pump 
L—Bomb Bay to Cross-Feed Fuel Line 


M—Auxiliary Wing Fuel Cells 
N—Auxiliary Wing Tank Fuel Line 
P—Auxiliary Tank Selector Valve 
Q—Visual Flow Indicator 
R—Strainer 

S—Auxiliary Tank To Transfer Fuel Line 


NEW FUEL SYSTEM INSTRUCTIONS 


Starting on B-24D airplane 42-40058 and continu¬ 
ing on subsequent airplanes, new fuel system in¬ 
structions are posted on the underside of the flight 
deck entrance door. The instructions contained 
thereon are reproduced herein for advance informa¬ 
tion. It is to be noted that the rated fuel capacity 
of the B-24D’s is as follows: 

a. Maui Fuel Cells... 2360 U. S. Gallons 

b. Bomb Bay Aux. Cells. .. . 780 U. S. Gallons 

c. Aux. Wing Cells. 450 U. S. Gallons 

Total. 3590 U. S. Gallons • 

General Fuel System Description B-24D Airplanes 

With reference to Figure 6. 

1. The original fuel system installed in B-24D 


airplanes consisted of 12 fuel cells connected as 
shown below to make four separate sets of three 
interconnected fuel tanks (See (1) (2) (3) and (4) 
in Diagram), four booster pumps (A) at the bot¬ 
tom of the four inboard fuel cells, four selector 
valves (B) at the front of the bomb bay, and the 
connecting fuel lines (C) from the tanks to the 
selector valves and from the selector valves to the 
engines. A transfer system was provided to permit 
the rapid transfer of fuel from any one set of three 
fuel cells to any other set of fuel cells. Fuel hoses 
(D) extend from the transfer panel (E) to the bot¬ 
toms of four main wing fuel tanks. This fuel trans¬ 
fer panel (E), which is the general switchboard for 
selecting the fuel to be transferred, and the fuel 
transfer pump (F), which forces the fuel to be trans¬ 
ferred from one set of cells to another, are located 
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BOMB BAY TANK 
SELECTOR VALVE 



No. 2 MAIN WING TANK 
SELECTOR VALVE 



AUXILIARY WING TANK 
SELECTOR VALVE 


Figure 7 


Figure 8 


Figure 9 


forward of the deck over the rear bomb bay and 
above the rear spar of the wing. The transfer pump 
is actuated by a switch on the side of the transfer 
panel. Two “U” hoses are provided to permit the 
interconnection of the fuel cells effected by the fuel 
transfer. 

2. The basic fuel system was modified by the 
addition of a “Crossfeed Manifold’’ (G) which is 
just a hose connecting together the third outlet on 
each of the four main selector valves. This permits 
the operation of any or all engines on the fuel 
in any set of fuel cells. It also provides a supple¬ 
mentary means of transferring fuel from one set of 
fuel cells to the other. 

3. Two bomb bay tanks (H) were added. A 
bomb bay tank selector valve (J) and a bomb bay 
tank fuel booster pump (K) were added on the cat- 
walk in the middle of the bomb bay. A fuel line (L) 
connects the pump (K) to the crossfeed manifold. 
Keep the bomb bay tank selector valve in the 
“OFF” position when it is not being used. See 
Figure 7. 

4. A set of three auxiliary fuel cells (M) were 
installed in each wing outboard of the wheel well. 
A fuel hose (N) was run from each set of three cells 
to the auxiliary fuel cell selector valve (P). This 
valve in turn is connected to a visual flow indicator 
(O) and a strainer (R). A fuel hose (S) is attached 
to the strainer outlet. The other end of this hose is 
clipped near the fuel transfer panel and may be at¬ 
tached to the “pump inlet” connection on that panel. 

Take-Off and Normal Flight 

Take-off and maintain normal flight with the four 
tank selector valves, which are located just aft of 
the flight deck in the bomb bay, set at “No. (1), (2), 
(3) and (4) tanks to No. (1), (2), (3), and (4) 
engine.” 

The fuel booster pumps, the switches for which 
ai *e located on the co-pilot’s instrument panel should 
be* “ON” for take-off, for flight above 10,000 feet, 
or when a 2-pound drop in fuel pressure is noted. 


When the valves and switches are set as noted, a 
separate direct flow of fuel is maintained to each 
engine. Thus a failure in any fuel line could not 
affect the fuel flow to the remaining engines. 
Should the four main tank selector valves be set at 
“(1), (2), (3) and (4) tank to No. (1), (2), (3), and 
(4) engine and cross feed,” a failure of any of the 
fuel lines or the cross-feed manifold would result in 
a loss of both fuel and fuel pressure. Should this 
happen during take-off the results could be most 
disastrous. 

To Transfer Fuel From the Bomb Bay Tanks 
To the Main Wing Tanks 

With reference to Figure 7. 

1. Set the bomb bay selector valve on the cat- 
walk at Station 5, to the bomb bay tank to be 
drained. 

2. Set the selector valve for the one wing tank 
to be filled to No. (1), (2), (3) and (4) tank to No. 
(1), (2), (3) and (4) engine and cross-feed. 

3. Set the selector valves for the other three 
wing tanks to No. (1), (2), (3) and (4) tank to No. 
(1), (2), (3) and (4) engine. 

4. Turn on the bomb bay tank booster pump. 

5. Turn off the booster pump for the wing tank 
to be filled. Now the fuel will flow from the selected 
bomb bay tank through its selector valve and 
booster pump and on up to the cross-feed manifold. 
It will then flow out of the cross-feed manifold 
through the main wing tank valve. See Figure 8. 
From this valve, part of the fuel will flow to 
the engine and the remainder will be forced back 
through the fuel hose to the main wing tank whose 
booster pump has been previously turned off. When 
the fuel sight gauges on the forward side of bulk¬ 
head 4.1 indicate that this particular wing tank is 
within 50 gallons of full. Reverse booster pumps 
and reset selector valves (bomb bay valve to “OFF,“ 
and wing tank valve to “No. (1), (2), (3), (4) tank 
to No. (1), (2), (3), (4) engine”). 

6. This procedure should be followed until the 
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wing tanks are all filled, as noted above, or the bomb 
bay tanks are empty. 

7. Do not attempt to fill more than one main 
wing tank at one time as any engines connected 
to the cross-feed manifold will stop running when 
the bomb bay tanks are completely empty and air 
is introduced into the cross-feed manifold. When 
an engine stops set its main selector valve to “No 
(1), (2), (3), (4) tank to No. (1), (2), (3), (4) en¬ 
gine” and start the engine. 

To Transfer Fuel From One Main Wing 
Tank Cell to Another 

With reference to Figure 8. 

1. Remove the two “U” hoses from their stow¬ 
age aft of the transfer unit on the side of the fuse¬ 
lage. 

2. Attach one end of one hose to the outlet cor¬ 
responding to the tank to be emptied. Attach the 
other end of this hose to the “pump inlet.” 

3. Attach one end of the other hose to the out¬ 
let corresponding to the tank to be filled. Connect 
the other end of this hose to the “pump outlet.” 

4. Turn on the transfer pump switch which is 
located on the aft face of the transfer panel. When 
the tank being filled is within 50 gallons of full as 
noted on the sight gauges located on the forward 
side of bulkhead 4.1, turn off the transfer pump. 

5. Relocate the “U” hose connections if another 
transfer of fuel is desired or else remove the “U” 
hoses from the transfer panel. Never stow the “U” 
hoses on the transfer panel. 

Note: To speed the transfer of fuel from one 
main fuel tank to another. 

1. Set the fuel selector valves of the tank 
to be filled and the tank to be emptied 


to the “No. (1), (2), (3) and (4) tank 
to No. (1), (2), (3) and (4) engines and 
cross-feed” position. 

2. Turn on the booster pump of the tank 
to be emptied. 

3. Turn off the booster pump of the tank 
to be filled. 

To Transfer Fuel From Auxiliary Wing 
Tanks To Main Tanks 

With reference to Figure 9. 

1. Connect the fuel hose on the auxiliary wing 
tanks strainer to the “pump” inlet on the fuel trans¬ 
fer unit. 

2. Set the auxiliary wing tank selector valve to 
tank to be drained. This equipment is located above 
the wing center section and is accessible from the 
deck over the aft bomb bay. 

3. Connect the “U” shaped transfer hose from 
the “pump outlet” on the transfer panel to the out¬ 
let on the transfer panel corresponding to the main 
wing tank to be filled. 

4. Turn on the transfer unit booster pump 

switch. This switch is located on the aft side of the 
transfer unit. 

5. When the tank being filled is within 50 gal¬ 
lons of full turn off the transfer unit booster pump 
switch. 

6. Remove the “U” hose connection from the 
tank being filled and attach it to another tank con¬ 
nection. 

7. Turn on the transfer unit booster pump 

switch and repeat the tank filling operation. 

8. When the transferring has been completed 
remove the fuel hose and the “U” hose from the 
transfer panel. 


NEW ENGINE BAFFLES 



Figure 10 


Figure 10 shows a front view of number four en¬ 
gine with the wrap cowl raised to show how thq 
new engine baffles are attached on B-24D airplanes. 
This change has been made to correct the unsatis¬ 
factory condition of the old type baffle plate installa¬ 
tion. On the old installation the baffle attachment 
lugs continually broke after a few hours of service, 
due to vibration. 

Service Bulletin B-24D No. 42-B (no technical 
order has been issued on this bulletin as of this 
date) was issued to call for steel attachment lugs 
for service correction. 

In addition to correcting service difficulties the 
new arrangement will facilitate engine maintenance 
by removing the obstructions between the engine 
cylinders. This change was started on B-24D 
41-24229. 
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PROPANE PRIMING AIDS IN COLD WEATHER STARTING 


A winterization item of great interest to ground 
crews is the new Propane Priming System now be¬ 
ing installed in production airplanes. Starting on 
B-24D No. 41-24233 this equipment will be incorpo¬ 
rated on all future airplanes. 

The equipment consists of a dual fitting mounted 
behind and above the manual starter engaging 
handle on the lower right hand side of each engine. 
The fitting is accessible through the same hand hole 
door as the starter engaging handle. 

The Propane fitting is attached to the engine 
mount with a dural clip, as shown on Figure 11. 
A dural line leads directly to the carburetor 
mounting base on top of the engine. The main 
heater exhaust line tees into the JHs" propane line 
on number 1, 2 and 3 engines (No. 4 engine does 
not have a heater exhaust). In this manner propane 
is introduced directly into the fuel injection system. 
W hen not in use the propane line is closed off by 
means of a dural cap. Care should be taken in tight¬ 
ening the cap. Finger tight is sufficient and the cap 
should be safety wired after use. 

Propane is a highly volatile, non-fluid gas and 
can only be supplied from an external source. At 
temperature below 32° F. (0° C.) Propane Priming 


is of benefit in engine starting. Field conditions 
should govern the use of this system and experience 
will dictate the temperature when it should be used. 
The Propane Priming System operates entirely in¬ 
dependently of the regular engine priming system. 



Figure 11 


REVISED NOSE GUN INSTALLATION ON B- 24 D'S 


Beginning on B-24D airplane 42-40058, two ad¬ 
ditional flexible guns have been added to the nose 
compartment. This additional armament provides 
greater fire power than was available heretofore. 
One gun was added to each side of the nose, the 
right hand gun is mounted in a ball and socket fix¬ 
ture at station 0.1. The left hand gun is mounted ap¬ 
proximately 18" to the rear of the right hand gun. 



Figure 12 


This arrangement prevents interference in event 
both guns are in firing position at the same time. 
This change necessitated moving the pitot masts 
up and to the rear approximately two feet. An ad¬ 
ditional plexiglas window has been provided on the 
left hand side for sighting purposes. Figures 12 and 
13 show an exterior view of the new installations. 



Figure 13 
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PILOTS TO GET BLISTERS! 

To aid in greater visibility for take-offs and land¬ 
ings, half-round-shaped blisters have been incorpo¬ 
rated in the pilots’ and co-pilots’ sliding windows. 
This arrangement will allow greater forward and 
downward vision. An outside view of the new 
blister type window is shown on Figure 14. This 
change started in production on B-24D airplane 

Xo. 42-40058. 


Figure 14 



BOMBER GETS FREE AIR 
TEMPERATURE INDICATOR 

A free air temperature indicator has been in¬ 
stalled beginning with 13-24D No. 42-40058 in the 
small plexiglas window directly above the bomb- 
sight window. This installation is shown on Figure 
15. The addition of this instrument provides means 
for the bombardier to instantly determine the out¬ 
side air temperature. 


Figure 1 5 



l igqmg or, 
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MORE WINTERIZATION ITEMS 

The engine oil sump will be protected from direct 
air blast by a deflector installed in the bottom, in¬ 
side of the cowl nose ring. This deflector, shown 
on Figure 16, is a winterization change to prevent 
congealing of engine oil in the oil sump during cold 
weather and high altitude operation. Also shown on 
Figure 16 is the new spun glass lagging installed 
to protect the push rod housings and propeller gov¬ 
ernor oil lines. These changes were started on 
13-24D airplane 41-24233. 


Figure 16 ■ ■ —— ■ ■ —— ■■ — 
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Figure 1—Side View of Model 3 0D Lawrence Auxiliary Unit. 


NEW AUXILIARY POWER PLANT INSTALLATION 

ON PBY-5's 


Starting with PBY-5, Bureau Serial No. 04514 
the model 30C-2 Lawrence Auxiliary Power Unit, 
equipped with an NEA-2D 25 Amp. generator, has 
been replaced with the new model 30D power unit, 
see Fig. 1, equipped with an NEA-3 60 Amp. gen¬ 
erator. 

Most noticeable difference in outward appearance 
between the old and the new installations is the 
absence of the sound-proof box in which the old 
unit was mounted. The deletion of this box made 
it necessary to install flexible connections in all 
fuel, oil and fire extinguisher lines connecting to 
the power unit. This was necessary to allow for 
the vibration of the shock mounted motor, and was 
accomplished by adding a short piece of hose in each 
line near the motor. 

Notice may also be taken of the absence of an 
air intake duct. All cooling air on this unit is drawn 
from inside the airplane, circulated about the gen¬ 
erator and motor and exhausted through the one 
duct. 


Consolidated Aircraft Corporation 


The present installations, see Fig. 2, will be im¬ 
proved on future models by the addition of a scup¬ 
per designed To catch all oil and gasoline dripping 
from the motor and will be provided with an over¬ 
board drain. 

An electrical oil heating element will also be 
incorporated on later airplanes of this contract. The 
purpose of this is to make it possible to pre-heat the 
motor crankcase oil to facilitate starting in colder 
climates. 

Principal advantage of this installation over the 
old one is the higher amperage developed by the 
larger generator. 

As the NEA-3 generator generates both AC and 
DC power, the necessity for a motor alternator to 
obtain AC power for radio and radar equipment is 
eliminated. 

The oil tank, see Fig. 3, size and location is the 
same as on the unit previously used. 
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Figure 2—Mounting for Lawrence Auxiliary Power Unit. 


Figure 3—Oil Tank for Lawrence Auxiliary Power Unit. 


NEW SEAT and DESK INSTALLED FOR RADAR 

OPERATOR ON PBy-5's 



A small plywood topped table, see Figure 4, with 
an adjustable insert to carry the Viewing Scope of 
the Visual Indicator is installed between bulkhead 
No. 2 and the G09 transmitter to accommodate the 
radar operator. 

The forward side of the table is supported from 
bulkhead No. 2, with brackets to the first former 
and frame aft of bulkhead No. 2 supporting the star- 
hoard side. The aft inboard corner is suspended by 
a dural “U” channel from the upper G09 back mount. 

A swivel seat (also see Figure 4), with a re¬ 
movable backrest is provided. The seat swings on 
an offset from beneath the table. 

A dural frame to support a light-proof curtain is 
provided to completely shield the radar operator 
trom outside light. A bumper rail is run from the 
n ght center stiffener of bulkhead No. 2 to the in¬ 
board corner of the G09 base support. 

This change is incorporated in airplane, Bureau 

iuTi al ^ T °. 08124 and will continue on subsequent 

1 BY-5’s. 


Figure 4 
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Electrical 

Terminal 


Zero Float 
Adjustment 


Air Tube 


Proportional Bank Adapter 


Figure 5 


PROPORTIONAL BANK ADAPTER 
ADDED TO PBY-5's 


This complete unit fits in the plane practically 
the same as the Sperry mounting bracket alone, see 
Fig. 5, except that the interference dimensions by 
inclusion of the Proportional Bank Adapter are 
increased slightly, especially forward in the plane 
where the follow-up pulleys and their cables are 
located. 

Weight of Combined Unit 

The weight of the Sperry mounting unit alone is 
34 pounds. The total weight of the combined Gen¬ 
eral Electric and Sperry assembly is approximately 
42.48 pounds. The existing shock mounts on the 
Sperry pilot chassis have not been changed due to 
the addition of the Proportional Bank Adapter. How- 
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ever, it is anticipated on future models that addi¬ 
tional shock mounts will be added to provide a more 
stable installation. 

Rudder Centering Control 
With reference to Fig. 6 
This unit is mounted on a bracket which is at¬ 
tached to a stringer several inches back of belt- 
frame 166. It is located as near as is practical to its 
control crank, in the line of the follow-up cables 
leading to the rudder shaft on the Proportional Bank 
Adapter. Both ends of the rudder centering control 
are provided with connections to fit a standard an 
craft tachometer shaft so that the correct end can 
be selected to cause the follow-up cables to displace 
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Figure 6 


in the desired manner. The tachometer shaft is con¬ 
trolled manually by a crank which is mounted for 
operation by the pilot or co-pilot where the A. F. C. 
attitude adjustment was formerly located. When 
correctly connected, the rudder shaft pulley, looking 
aft, will turn in the same direction as the crank. 

Follow-up Cables — General 

The connection of the follow-up cables to the 
Proportional Bank Adapter is entirely different from 
connections to the Standard Sperry Bracket Pulleys. 

Looking aft in the airplane at the follow-up pul¬ 
leys on the Proportional Bank Adapter, the cables 
should be connected to the pulley to meet the fol¬ 
lowing conditions: 

Rl DDER —right rudder movement should 
produce counter-clockwise rota¬ 
tion. 

1 AILERON —right aileron up (left aileron 
down) movement should produce 
clockwise rotation. 

ELEV A FOR—up elevator movement should pro¬ 
duce counter-clockwise rotation. 

1 he rudder, aileron and elevator follow-up cables 
will carry maximum loads of 15, 25, and 25 pounds 
respectively. Standard follow-up cables are used. 

Since the unit is in operation mechanically at all 
lines, even when the controls are being operated 
manually, the entire system must operate freely and 


smoothly throughout the entire range of the con¬ 
trols. There must be no snapping of the cable on 
the pulleys. Also, there must be no interference of 
the cables with each other. 

Follow-up Cables — Rudder Pulley 

The rotation of the rudder shaft is the same as 
the Sperry Bracket Shaft because the shaft passes 
directly through the Proportional Bank Adapter 
and connects to the Sperry Directional Gyro Unit 
in exactly the same manner as the pulley shaft and 
disc on the original Sperry Unit. PTowever, the 
power transmitted to the rudder pulley by the fol¬ 
low-up cables is considerablv in excess of that orig¬ 
inally transmitted to the Sperry pulley, therefore 
it is necessary to provide two follow-up cables to 
the rudder shaft pulley. Actually it is one cable 
starting from one end of the servo unit, proceeding 
through one side of the Rudder Centering Control, 
to and around the drum of the pulley, to and around 
an idler pulley, back to and through the other side 
of the Rudder Centering Control and then back to 
the other end of the servo unit. In order that the 
pull of the cable is not imposed as a bending force 
on the rudder shaft of the Adapter, the cable .should 
lead to the rudder shaft pulle} r , proceed around the 
pulley in the prescribed manner and then lead away 
from the pulley, forming a straight line to and from 
the pulley. The idler pulley around which the fol¬ 
low-up cable passes is secured on the control cable 
housing above opening in bulkhead No. 1 near 
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center of ship. There is no follow-up spring on the 
rudder shaft of the adapter. 

Before starting to install the rudder follow-up 
cable, the rudder on the plane should be in its 
straight flight position, and the rudder centering 
device and the adapter rudder shaft must be placed 
in the neutral or mid position. The adapter rudder 
shaft can be set at the exact neutral position as fol¬ 
lows : Turn the zero float adjusting screw, see Fig. 
6, to the right until the rudder shaft has some 
free motion. (Float adjusting screw is not to be 
confused with wing tip floats. There is no connection 
whatsoever.) Then turn the screw back to the left 
slowly just to the point where the free motion is 
entirely eliminated. This places the rudder in its 
exact neutral position. The rudder shaft should be 
locked in this position during the entire installation 
of the rudder follow-up cable. The follow-up cable 
is attached to one of the two ends of the rudder 
servo. From this point the cable leads through the 
Rudder Centering Control and proceeds on to the 
rudder pulley, wrapping on the pulley in a direc¬ 
tion which will give a counter-clockwise rotation 
looking aft in the airplane when right rudder is ap¬ 
plied. The rudder follow-up pulley is divided into 
two sections. The cable wrap on the pulley 
is divided approximately equally when the rudder 
shaft is centralized. The dividing point is where 
the cable passes through the slot in the division 
between the two halves of the pulley. There should 
be sufficient cable in each half to allow for half of 
the total travel of the servo when the rudder shaft 
is in neutral or mid position, with an additional 
quarter revolution minimum of cable for reserve. 
The cable proceeds back to the opposite end of the 
servo as described previously. 

In threading the cable through the Rudder Cen¬ 
tering Control it passes around one of the stationary 
pulleys, then around the corresponding movable 
pulley and back around the second corresponding 
stationary pulley. The return cable threads through 
the other set of three pulleys. 

Near the rudder centering device, turnbuckles are 
installed in series with the cable. By means of these 
turnbuckles slack is removed from the cable. 

After unlocking the rudder shaft from its center 
position, the mechanism should be tried by hand 
to be sure that it is free, as cautioned above, and to 
make sure that the rotation of the rudder shaft does 
not exceed its rotational limits. While stops are 
provided within the mechanism, the device can be 


damaged by excessive force against these stops. 
These stops limit the rudder shaft rotation to 450° 
each side of its neutral position. The combination 
of servo stroke and pulley size should be such that 
this rotation does not exceed 425° and must never 
allow a full stroke against the stop. 

Follow-up Cables—Aileron and 
Elevator Pulleys 

Aileron and elevator pulleys rotate in exactly the 
opposite direction from corresponding pulleys on 
the Sperry Mounting Unit. Although like the orig¬ 
inal Sperry assembly, only one cable is used on 
each pulley with a follow-up spring on the shaft 
to take up cable movement. 

The following technique might prove helpful 
when connecting the follow-up cables to the aileron 
and elevator pulleys. 

Connect the follow-up cable to the servo and set 
the servo in its far position from the adapter. Wind 
the follow-up spring with a short length of winding 
cable to its maximum position. Then unwind quar¬ 
ter revolution. At this position measure the follow¬ 
up cable (when drawn taut) to the notch in the pul¬ 
ley, allow for a knot and cut off excess cable. Tie 
and solder knot, place cable in pulley slot and re¬ 
move wind-up cable. Then operate the servo manu¬ 
ally throughout its entire stroke and make sure that 
the action is smooth, and that the follow-up spring 
maintains adequate tension in the cable at all times. 
The cable must never wind up on itself on the drum. 
So long as the clutch discs are free to rotate, there 
are no limits to the rotation of these shafts except 
those imposed by the follow-up springs. 

Hydraulic System 

The Proportional Bank Adapter is provided with 
an oil-operated hydraulic cylinder near the elevator 
shaft. It is not connected for use, and the oil con¬ 
nections should be plugged for protection from dirt 
and mechanical damage. 

The “Bombsight-Pilot” Selector Valve is installed 
on a bracket beneath the dash and is operated 
through a universal joint in the control shaft. A 
Placarded Bracket supports the Knob End of this 
shaft. The valve is considered inoperative and the 
lines to the bombsight are capped until Navy in¬ 
stallation is completed. 

The Proportional Bank Adapter was first installed 
on PBY-5, Bureau Serial No. 04814, and will con- j 
tinue on subsequent airplanes. 
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NEA-2 REPLACED BY NEA-3 voltage 
GENERATOR ON PBY's 


This instruction is applicable to all Eclipse Type 
716 Models 3 and 13 Engine Driven Double Voltage 
Generators. The Navy Type number assigned to 
these units is NEA-3. 

Description 

These generators consist of two separate units 
in a common shell. One is a conventional type DC 
generator consisting of a yoke, pole shoes, shunt 
field, armature and brushes. The other unit is 
an inductor type alternator consisting of a starter, 
holding the AC winding and AC exciting field, 
and the rotor having no winding on it. The DC 
armature and AC rotor are mounted on a common 
shaft driven by a pencil shaft which is splined to 
the armature at the anti-drive end of the generator 
and incorporates either a 6 or 16 tooth drive spline. 
No constant speed mechanism is used as both the 
AC and DC outputs are externally controlled. 

Principle of Operation 

The unit operates as a standard DC Generator 
having a self-exciting field, an armature and 
brushes. The DC output is controlled by a separ¬ 
ately mounted carbon pile control unit which 
regulates the voltage output of the unit. The AC 
output is generated by induction and is also regu¬ 
lated by a carbon pile control unit. The operation 
of all units is automatic depending only upon the 
aircraft engine for its drive. 


Specifications 

The units are identical except for the type of 
mounting flange and the drive spline. The chart, 
see Fig. 7, is provided for comparison of the features 
of the two units and to give performance data. 

Both units are provided with quick disconnect 
plugs and are designed for use in insulated electrical 
systems. 

Installation 

The units may be mounted in any position, having 
25/64" diameter mounting holes for attachment to 
engine mounting pad. All electrical connections are 
made through A. N. Standard Disconnect Plugs. 
An air inlet spout for blast cooling is located in 
the center of the machine and can be changed to 
any of four positions. Forced cooling equivalent 
to five inches of water (static plus velocity head 
measured in a tube with a 2" 1. D.) is necessary 
when operating at full load. 

Service Maintenance 

No routine servicing or lubrication is necessary 
other than to inspect all wiring connections, to 
make sure they are tight, and to check the brushes 
after every fifty hours of engine operation. 

Installation of the NEA-3 voltage generator was 
incorporated in airplane, Bureau Serial No. 08128 
and will continue on subsequent PBY-5’s. 


Description 


716-3 


716-13 


DC Output— 

Volts . 28.5 

Amps. 60 

AC Output—(800 cycles single phase) 

Volts . 120 

Amps. 10 

Speed—(RPM) . 2400-3600 


Weight—(lbs.) . 45 

Mounting Flange. Round 

Mounting Hole. 12 

Drive Spline . 16 tooth 

Shielding (DC End). 1 3/16-18 

(AC End) . 1 3/16-18 

Rotation . Counter-Clockwise 

( )utline Drawing. F-100988 

Detail Assembly Drawing. F-100989 

Internal Wiring Diagram . CK-17627 


28.5 

60 

120 

10 

2400-3600 

45 

Square 

4 

6 tooth 
1 3/16-18 
1 3/16-18 

Counter-Clockwise 

F-111192 

F-111191 

CK-17627 


figure 7 
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Figure 8 


INSTALLATION OF TWO NEW SHELVES 

ON PBY-5's 


An additional shelf located directly above the 
G09 Transmitter (see Figure 8), now carries the 
models ATB and ARB radio receiver and trans¬ 
mitter and ZB Homing Adapter. The shelf is of 
three-ply spruce, supported by a dural channel. The 
underside of the shelf supports two stand-off in¬ 
sulators of the G09 antenna circuit. 

A small stamped dural shelf, also see Fig. 8, 
directly aft and on the same level, in the position 


occupied by the old installation of the frequency 
meter, now supports the Signal Converter of the 
ZA blind landing equipment. 

The ZA junction box which was previously 
mounted on the starboard aft side of bulkhead No. - 
is now located directly above the ARB receiver 
shelf and is supported from a bracket of Z stock 
attached to the stringers. 

This installation started on PBY-5, Bureau Serial 
No. 08124. 


HAPPY NEW YEAR! 

CONSOLIDATED AIRCRAFT CORPORATION 

★ * SECOND 


edition 



























I 



OLUME 1 — NUMBER 3 


JANUARY 15, 194 


RESTRICTED 



|NF0RMAT ,0 N affecting the national defense of the united states within the meaning of the espionage act, 
_ 'KANSMISSION or the revelation of its contents in any manner to any unaitthorized person is prohibited by law. 


DA1RCRAFT CORP. S 













Flight and Service News Letter 


2 


Restricted 



Figure 1 



Figure 2 


WATERTIGHT SEALS ON SNUBBING 
POSTS ON PB2Y-3 


To prevent water entering airplane around for¬ 
ward snubbing posts, as has been experienced in 
many cases on the PB2Y-3's and PB2Y-3R’s, water¬ 
tight neoprene seals are being installed. This is 
accomplished by applying a coat of sealing cement 
to the neoprene seal, on those portions which attach 
to the hull skin and the cover. This seal is then 


put in place on the hull skin and covered by a plate, 
which is riveted on, see Figures 1 & 2, and which has 
had its outside edge crimped down the thickness 
of the seal, see Figure 2. This change was incorpo¬ 
rated on PB2Y-3 airplane, Bureau Serial No. 7Cb7. 
and will continue on subsequent PB2Y-3\s and 
PB2Y-3R , s. 


SAFETY NOTE ON PB2Y-3 FUEL SYSTEM 


Outboard fuel tanks will not be used for take-off 
purpose unless they contain 400 gallons or more. 
When outboard tanks have less than 400 gallons, 
the inboard tanks will be used for take-off, and 
they must contain a minimum of 300 gallons each. 


The outboard fuel booster pumps are located 't"° 
feet farther forward than the inboard; and if ^ es ^j 
than 400 gallons of fuel is in the outboard tam| 
on the take-off, the gas surge is likely to uncoVCB 
the outlet ports. 
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Figure 3 


WATER DEFLECTOR INSTALLED 
ON PB2y-3's AND -3R's 


A water deflector, see Figure 3, is being in- 
'•tallcd on the port side forward of the tail beaching 
Rear opening of the PB2Y-3’s and PB2Y-3R’s. 
I his addition is being made to prevent the increased 
watrr pressure, during take-offs and landings, from 


lifting the unsupported side of the door and thus 
scooping water into the airplane. This change is 
starting with Bureau Serial No. 7077 and will be 
incorporated on all subsequent PB2Y airplanes, 
prior to delivery. 


SERVICE NOTE ON BRAKE SHOE ASSEMBLY 


In some cases the packing gland nuts on the wheel 
>rakes of B-24D’s were found loose, causing fluid 
.enter the brake assemblies. When this condition 
exists, it is necessary to pull the entire wheel assem- 
J clean the fluid from the brake linings and 
(Should the fluid be impregnated in the 


lining it will be necessary to replace all defective 
brake shoes.) The field service men are advised to 
test all gland nuts for tightness when practical. 
When fluid is found leaking into the assembly, it 
is recommended that in the routine check for cause, 
the glands and nuts be examined. 
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WARNING O 

TO START HEATERS AUXILIARY 
POWER UNIT SWITCH MUST BE 
CONNECTED TO BUS "A" OFVB'.' 
START ON 4 HEATER POSITION 
AND WAIT 4 MINUTES BEFORE 
SWITCHING TO 7 HEATER 
POSITION 


4 HEATERS 


DO NOT TURN HEATER CONTROL SWITCH 
BACKTO FOUR HEATER POSITION AFTER 
OPERATING SEVEN HEATER SEQUENCE 
MUST BE FOUR TO SEVEN TO ZERO 
TO STOP HEATERS 
TURN OFF BLOWER UNIT IGNITION SWITCH 

2. AFTER FANS STOP RUNNING TURN OFF 
HEATER SWITCH ON MAIN DISTRIBUTION PANEL 

3. RE TURN CONTROL SWITCH TO 4 HEATER 
POSITION. 


7A>4TERS 


Figurs 4 


CORRECT OPERATION OF 
STEWART-WARNER HEATERS IN PBY's 


With the coming’ of colder weather and the call 
on the heater system for practically continuous 
operation, it is deemed necessary that the informa¬ 
tion contained on these pages with reference to the 
heating system used on the PI>Y-5A\s and PBY-5IPs 
be repeated here for the benefit of everyone con¬ 
cerned. 

Reports from Field Service Representatives in¬ 
dicate that in practically all cases, unsatisfactory 
performance of the heating system has been caused 
by improper operation of the heating system in the 
ship by the crew, wrong adjustments, or improper 
service by the ground maintenance crew. 

There are four principal points which should be 
checked when report of unsatisfactory operation is 
received on the heating system. These four points 
are as follows: 

1. Check setting of carburetor nozzle on the 
mixture blower unit. 


Consolidated Aircraft Corporation 


2. Check operation of the 4-7 heater switch. 

3. Check operation of A PC switch on main dis¬ 
tribution panel. 

4. Check for corrosion caused by salt water which 
has washed back through exhaust lines and 
passed into interior of heater. 

These points in the order named will be taken 
up in detail and it is imperative that these instruc¬ 
tions he followed as outlined. 

Check Carburetor Setting 
With Reference to Figure 5 

The carburetor adjustment is set at the factory 
before shipment. If, for any reason, a change in the 
adjustment is necessary, follow these instructions 

1. The adjustment (A) rotates the opening in 
fuel jet or nozzle so that it faces upstream (>r 
downstream in the flow of air through tnj 
carburetor. 
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2. Use a screwdriver to set the adjustment. When 
the fuel jet or nozzle opening is facing air 
inlet (B) or upstream, the mixture is lean. 
Facing the fuel jet or nozzle opening down¬ 
stream enriches the mixture. A 1 /16th inch 
indicator spot on adjustment (A) near screw¬ 
driver slot is in the same relative position as 
opening in fuel jet or nozzle. 

3. The normal setting is about 20° upstream from 
a crosswise base line (base line at right angles 
to flow of air through carburetor). 

4. To set the carburetor, first start the engine, 
open throttle about turn. Turn fuel jet 
gradually upstream until engine just starts 
to slow down. This is the correct fuel-air mix¬ 
ture setting. 

5. The upstream angle of the fuel jet automatic¬ 
ally compensates for changes in density due to 
altitude and maintains the correct mixture 
ratio at all throttle openings. 

6. Lean setting of carburetor is necessary at sea 
level so that at altitude flying, mixture will 
not richen too rapidly. 

Operation of the 4-7 Switch 


Before the heating system is placed in operation, 
the position of the handle or knob on the 4-7 switch, 
see Figure 4, must be checked to make sure that 
it is in the 4 heater position. 

If, with all 7 heaters in full operation, the radio 
operator should switch from 7 heaters to 4 heaters, 
it would mean that the electrical supply to the 
fans on three of the heaters would be stopped. 
This would cause 3 heaters to overheat, and prob¬ 
ably damage them, necessitating their removal for 
a complete overhaul. It must be kept in mind that 
this is not a selector switch, which would allow 
the operation of either 4 or 7 heaters. Its purpose in 
the installation is to keep amperage draw at a 
minimum. It allows the starting of four heaters; 
and then after the igniters have cut out on these 
tour heaters, the switch is placed in the 7 heater 
position which allows the starting of the other three 
heaters. This is done so that the maximum draw on 
the plane’s electrical system will be approximately 
IS A nips. Each heater when started draws approx¬ 
imately 12 Amps., and as soon as the igniter cuts 
out. the amperage drop on each heater will be ap¬ 
proximately 10 Amps. Therefore, the normal am¬ 
perage draw for each heater during operation is 2 
Amps, or less. 


After the heating system has been in full opera- 
1,0,1 and it is desired to shut the heating system 
Tnvn. the mixture blower unit is stopped, and the 
4-/ switch is returned to the 4 heater position. After 
1 u * ,llt ‘l air mixture has been ignited in a heater, 
combustion will continue as long as fuel air mixture 
}? su Pplied. Fuel air mixture will continue to flow 
• ° cac 1 heater as long as the mixture blower unit 

,s operating. 

Attention of the operator should be directed to 


the instructions which are stencilled on the cover 
of the 4-7 switch box, also see Figure 4, and rea¬ 
sons for adherence to these instructions are out¬ 
lined above. 

Operation Instructions Regarding Auxiliary Power 
Unit Switch on Main Distribution Panel 

It is necessary that the auxiliary power unit 
switch, see Figure 6, located on the main distribu¬ 
tion panel be closed, that is, in contact at all times 
when the heating system is being used. This must 
be done regardless of whether electrical energy 
for the heating system is being obtained from the 
auxiliary power unit, the port or starboard generator 
or the batteries. Reference to wiring diagram, see 
Figures 7 and 8, will show that the electrical line 
which supplies energy to the heaters is taken off 
the center of the auxiliary power unit switch. 

Many reports from the field indicate that the 
operating crew do not understand the control of 
this switch. Obviously once the heaters are in 
operation and this switch were opened, the fans on 
all heaters would immediately stop. With fuel air 
mixture continuing to flow into the combustion 
chamber, the heater would continue to burn, over¬ 
heat, and finally fail. This would necessitate re¬ 
moval of the heater from the plane for complete 
overhaul. 

Therefore, it is important that when the heating 
system has been started using the auxiliary power 





Figure 5 
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GENERATOR SWITCHES 


STARBOARD 


PORT 


AUXILIARY 


II 1 1 1 \ •: gfc 


V GUI 


Figure 6 


unit as a source of energy, and then after a time 
when the port and starboard generators aie in 
operation, it is decided to use these generators as 
the source for electrical energy, the auxiliary power 
unit must be stopped at the unit itself, but t 
APU switch, also see Fig. 6, on the main dis¬ 
tribution panel must be left in a closed or ON 
position. The same would apply if energy to the 
heating system were to be supplied through eithei 
the main or auxiliary batteries on the plane. 

Electrcial Wiring Diagram 

In some of the later PBY-5A’s, changes were 
made in the heating systems. These changes wei e 
individual solenoid valves placed in tire fuel an 
mixture lines leading to each heater Energy for 
the opening of these valves was taken from the 
main terminal on the heater to an overheat switch 
in series and thence to the solenoid valve It will 
be seen here that in the case of an overheat con 
dition, the circuit of the solenoid valves is broken 
and the solenoid valve closes, shutting off the sup¬ 
ply of fuel air mixture to the heater. 


Individual switches are provided to control each 
heater’s operation. 

Electrical wiring diagram, see Figure 7, is that 
of the following PBY-5A Serial numbers: 

Bureau Serial No. 2289 to 2488 inclusive 
Bureau Serial No. 7243 to 7302 inclusive 
Bureau Serial No. 04972 to 05045 inclusive 
Bureau Serial No. 02948 to 04420 inclusive 
Bureau Serial No. 33960 to 34059 inclusive 


'articular attention should be given to the manner 
i which the APU switch is wired into the circuit, 
nd also that a pressure switch located on the mi- 
lire blower unit indicates that it is necessary t « 
his mixture blower unit be in operation befoi* 
urrent can pass to the heaters through the lela, • 
Electrical wiring diagram see Figure Si, is, that 
:overing the installation on PBY-5A, Bureai . 

\o. 08030 to No. 08123 inclusive Particular atU 
ion is directed to the wiring of the overheat sv 
o the solenoids, and also the placement ol m 
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Salt Water Corrosion 

Some instances have been reported where salt 
water has entered the exhaust ports of the heater 
system and then has passed through the exhaust 
lines into the interior of the heater. Corrosion has 
resulted on and between the parts within the heater 
and this has caused some cases of inoperative con¬ 
ditions. It is suggested that after each water land¬ 
ing that the heating system be operated for a 
period of not less than twenty minutes, so that 


789 ft 789 ft 789T 789T 789T 789 T 789T 

bow -copilot pilot navigator radio tower waist 



all salt water which may have been picked up 
in the landing on the water may be blown out 
through the exhaust ports. 

It is also recommended that on any ship which 
is not in active use the heating system be started 
and operated for a period of twenty minutes at least 
once a week. 

An Engineering Order has been issued, suggest¬ 
ing the use of a riser or inverted “U” pipe, see 
Figure 9, to prevent salt-water spray from draining 
down heater exhaust into heaters. 



3/4'LD. ASBESTOS-PACKED .012 6AUGE 
GALVANIZED STEEL FLEX TUBING... 
AMERICAN BRASS CO. TYPE VAC OK EQUIVALENT 


OUTLET 


RADIUS 


4 


Figure 9 
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TURBO SUPPORT 


TURBO WASTE GATE RETURN SPRING 


To provide an automatic open position on the 
turbo waste gate in the event of failure of the 
pressure oil line from engine to the turbo regulator, 
a spring has been added at the regulator, see Figure 
10. This addition started on airplane B-24D, Serial 
Xo. 42-40138 and will be installed on all B-24E air¬ 


planes using an oil operated turbo regulator. 

The installation consists of a bracket which 
fastens to the left hand turbo support bracket and 
a spring which fastens from the bracket to the link 
between the supercharger regulator plunger and 
bellcrank controlling the waste gate. 
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edition 


This will necessitate cutting approximately 13 
inches from the end of exhaust line that is attached 
to the outlet. The inverted “U” pipe is then in¬ 
serted and clamped as shown. If necessary, pipe 
may be fastened to stringers using O 908-A16-8 
clips. 

Suggestions for Determining Cause of Trouble 

Some general suggestions for determining cause 
of trouble are as follows: These to be checked in 
order named. 

1. Check switch setting on main distribution 
panel. 


2. 

3. 

4. 
3. 

6. 

7. 

8 . 


Check 4-7 switch position. 

Check to see if relay closed in main distribu¬ 
tion panel when switches are closed. 

Check fuses. 

Check voltage at igniter terminal. Minimum 
voltage to be 22 volts. 

Check amperage draw across igniter. This 
should be 10 Amps. 

Check fan operation. Make sure that rotation 
is free. 

Disconnect exhaust line at exhaust fitting. 
Determine if it is clear. If plugged, heater 
to be overhauled. 


ADDED BRACKET 


SUPERCHARGER PLUNGER 
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Figure 10 
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Figure 1 


CLEAR VISION FOR BOMBARDIER 


In connection with the winterization program a 
windshield wiper, see Figures 2 and 3 and a hand 
operated primer pump, see Figure 1, for spraying the 
plate-glass window with anti-icing fluid has been 
provided for the bombardier's windshield. The addi¬ 
tion of the wiper, acrotorque assembly K13544E, 
CAC No. WIP-5-50, started on B-24D, Serial Num¬ 
ber 42-40188 and will be on all B-24E airplanes. 

An electric motor, see Figure 1, mounted just 
aft of Station 0.1, upper right hand side, furnishes 
the motive power for the wiper through a flexible 
drive cable to a converter mounted on the wind¬ 
shield frame just above the glass. A short connector 
assembly, housing a push pull rod, then connects 
the converter to the window unit which operates 
a drive arm on a gear and shaft arrangement. The 
drive arm slides on a blade assembly mounted 
through the windshield glass frame at the bottom 
of the frame. 

The anti-icing fluid is supplied from a 21 gallon 
tank installed above the wing center section between 
the life raft cradles, aft of Station 4.2, see Figure 4. 


The fluid has been changed from the glycerine alco¬ 
hol which was formerly used on the propellers to 
an iso-propyl alcohol, Spec. No. 14082A. As the 
pilot's, co-pilot’s and bombardier’s windshields and 
the propellers are now supplied from the same tank 
it is necessary to furnish a fluid which will not 
smear on glass. 

The hand operated primer pump is located on the 
gusset supporting the right hand gun, forward and 
above the gun. See Figure 2. 

Two electric switches for controlling the wiper 
motor are located in the same bracket used fcjjfl 
supporting the hand primer pump. One is a thermal 
over-load switch, C 6363-2-15 which throws ojM 
during heavy icing conditions, when the strain on 
the wiper becomes too great. This switch can u e 
held open with finger pressure, in which case tnq 
wiper continues to function until the strain hecontij 
still greater and then a fuse (in the line for 
purpose) is blown. The other switch is a three >p c . 
toggle switch with “High," “Low” and “Off P9 
tions. “Off” is center position. 
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M-8 pyrotechnic signal pistol 

ADDED TO B-24's AND PB2V-3's 


For use in signalling over enemy territory, for 
recognition, or for distress, the M-8 Pyrotechnic 
Pistol has been added, starting with B-24D, Serial 
Number 42 r 40138 and B-24E airplanes. This pistol 
is used in place of the radio and fires different col¬ 
ored flares through an opening in the Jpp of the 
flight deck, 8 inches forward of Station 3.1, just 
opposite the pilot’s escape hatch on the right hand 
side of the ship, see Figure 6. A mounting bracket 
at this location supports a pistol holder which is 
Government Furnished equipment. 

The signal flare container and pistol stowage is 
located at Station 4.1, water level 77 ^ on the right 


hand side, sec Figure 7. The container holds 1| 
flares. 

This addition has also been made on the PB2\ - 
the first airplane affected being Bureau Serial Xi 
ber 7052. On these planes it is located in a innim 1 
in the top of the flight deck just foryvarcl of ^ 1( 
co-pilot’s escape hatch, see Figure 5. j 

The M-8 and the INI-2 Pistols are interchangeably 
in that they have the same diameter barrels and cajH 
be fired from the same opening. However, the M-* 
can be left in a locked position in the mount read) 
for firing while the M-2 must be kept in the sto\vag c 
box except when in use. 
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Figure 7 


PISTOL MOUNT 


* “3i 


Figure 6 



STOWAGE BOX 
BRACKET 


NEW NOSEWHEEL SCISSORS ON PBY-sA's 


Xl *w nose wheel scissors constructed of chrome 
m«»l\ steel forging are to replace the present forg- 
'"X* of dural on PBY-5A, 28-5AMC and 28-5AMN 

airplanes. 


^ u ‘ past, bushings have elongated causing ex 
cessi\e play and distortion in the scissors. This was 
>elie\ ed to result finally in a bad shimmy of th( 
0Se w ^cel assembly. The shimmy damper itself die 
H&t seem to be the cause of this shimmy. However 
onsair Engineers performed taxi tests with pur 
0Sel - v loosened scissors to determine the amounl 


of shimmy due to this cause. It was found that if 
the tire and tube are in a normal balanced condition, 
no shimmy will result but a vibration will be present. 

The shimmy damper was adjusted under these 
conditions and the Houde Manufacturing Company 
was asked to adjust all new and subsequent dampers 
with the same torque adjustment. 

With this properly adjusted shimmy damper, the 
introduction of the new scissors is believed to be 
the answer to the problem. 
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Figure 8 



Figure 9 


INSTRUCTIONS FOR BORE SIGHTING 


Reworking of the bottom trough and the Armor 
Plate on B-24D and B-24E airplanes is necessary 
prior to the installation of the CE-5 Martin Turret. 
The reason for this is that the diameter of the Mar¬ 
tin Turret was changed causing interference be¬ 
tween armor plate and deck installation—fuselage 
Station 3.0 to 4.2. See E. O. No. A94148 against 
drawing 32B1027. 

Bore sighting the guns is accomplished, for par¬ 
allel firing, by training the sight and guns on their 
respective bull’s-eyes, see Figure 10, looking through 
the barrel and making proper adjustments. 

The guns must be set at approximately 75 feet 
from the target and on the center line of turret to J 
the center line of sight. Adjust the right hand g lin 
and then the left. The guns have two adjustments J 
1—the half-inch securing bolt, see Figure 9, that 
holds the guns to their respective mount and, 2—-tiM 
rear mounting bracket, see Figure 8, on the recoil j 
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-FILL IN RED 


NOTE : BORE-SIGHTING TO BE DONE 
IN HORIZONTAL PLANE ONLY 


GUNS SET AS TO ABOVE DIMENSIONS 
AND BORE-SIGHTED WILL GIVE THE 
FOLLOWING CONDITIONS: 

PARALLEL FIRE 


rods. A washer or shim may be placed at either end 
of the half-inch securing bolt for additional move¬ 
ment of the guns. (Most of the guns have a tendency 
to converging fire.) After the guns have been set on 


Figure 10 

their respective targets, the sight may be adjusted 
by loosening the four securing screws and setting the 
ring and dot, which appear on the visual screen, 
squarely upon the sight target. 


SWITCH GUARD ON PB2y-3's and 3R's 


Occasionally, the recognition lights on the PB2Y-3 
and PB2Y-3R airplanes have been accidentally 
switched on causing an inadvertent operation of the 
lights. To prevent further such occurrances, a small 
plastic guard is being furnished to protect the 


switch. This change is to be incorporated on deliv¬ 
ered PB2Y-3 airplanes, Bureau Serial Numbers 
7043, 7044, 7045 and 7050 to 7076 inclusive, and on 
delivered PB2Y-3R airplanes, Bureau Serial Num¬ 
bers 7046 to 7049 inclusive and 7077 to 7086 inclusive. 


B-24D OIL COOLERS 
EQUIPPED WITH SHUTTERS 


4 9 a i r pl ane B-24D, Serial Number 

-4U3 r > the engine oil coolers are equipped with 9 
! nc i diameter shutters which are actuated by the 
niperature of the oil in. the cooler affecting a ther- 
Wnit S Ti S ^ Ve un ^ w ^ich is built into the regulating 
sin fi * V s thermal sensitive unit is connected to the 
er by a rod and linkage assembly. 


The valve assembly in the regulator controls the 
flow of oil through "the cooler while the thermal 
unit controls the flow of air through the radiator. 

Two makes of cooler shutter combinations are 
used namely United Aircraft Products cooler, Num¬ 
ber U-D-6012F-JV6A-9 and Air Research, Number 
2E 5865. 
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FIRE EXTINGUISHER 

In addition to the two existing CCB Fire Extin¬ 
guishers now in the airplane, one located behind the 
pilot's seat and the other in the back of the ship 
near the right hand side of the bottom gun turret, 
a third CCb type A17 Fire Extinguisher has been 
added for the use of the bombardier. This extin¬ 
guisher mounts on the forward side of the diagonal 
braces of Station 1.0 on the right hand side directly 
above the map case, see Figure 11. 

This is one of the numerous modifications and 
changes in the B-24 series airplanes made in the 
interests of standardization and to meet the require¬ 
ments of tactical operations. These changes are 
over and above the original specification require¬ 
ments of the B-24. airplane and are all required to 
improve the operational efficiency of the airplane. 

This addition begins with airplane B-24D, Serial 
Number 42-40138. 


WINDSHIELD ANTI-ICING 



Figure 12 


FOR BOMBARDIER 



Figure 11 


for PILOT and CO-PILOT 

Beginning with B-24D, Serial Number 42-40188 
and on all B-24E airplanes the pilot’s and co-pilot’s 
windshield is supplied with anti-icing fluid, Spec. 
14082 A from a twenty-one gallon tank, (also used 
for propellers and bombardier’s windshield). This is 
sprayed on the windshield by means of a hand oper¬ 
ated primer-pump, see Figure 12, located at the co-J 
pilot’s right side, against bulkhead number 2.0. Then* 
are no wipers used in connection with this installa¬ 
tion. 

Two needle control valves, see Figure 12, divert 
the fluid to either the right or to the left of the 
windshield. The valves are located on the same 
bracket with the hand primer pump. 

The twenty-one gallon tank as mentioned prrvi- j 
ously is located above the center section of the wing 4 
between the life raft cradles, see Figure 4. 
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Figure 1 


Figure 2 


VENTILATOR FOR RADIO OPERATOR 


In order to provide adequate ventilation for the 
Radio Operator’s Compartment, as requested by the 
Bureau of Aeronautics, a ventilator has been in¬ 
stalled on the starboard side of PBY-5 airplanes for¬ 
ward of Station 2.5. 

The ventilator is a hollow tube which extends 
through the hull to the outside air. It is perforated 
with small holes on the sides and the outboard end 
is closed. A handle is attached to the inboard end 



Figure 3 


making it possible for the Radio Operator to ad¬ 
just it according to his need. When it is pulled in 
it is closed and when pushed out it is open, see Fig¬ 
ures 1 and 2. 

Accomplishment of this change in Service on 
Model PBY-5 airplanes, Bureau Serial Numbers 
08124 to 08208 inclusive, will be made by the Cus¬ 
tomers Service Personnel with necessary parts pur¬ 
chased from Consolidated Aircraft Corporation. 
PBY-5 airplane, Bureau Serial Number 08209 and 
subsequent will have this improvement incorporated 
therein prior to delivery. 


HYCAR WASHER 
PREVENTS LEAKAGE 


In order to eliminate leakage of the fuel system 
around the valve stem on the main fuel shut-off 
valves, a Hycar (synthetic rubber) washer is being 
installed, see Figure 3. The installation is the sam e 
for both port and starboard valves. 


This change will be accomplished on Model 
beginning with Bureau Serial Number 08124 an 
ill continue on subsequent PBY-5 airplanes pr* 0 ! 


w 


to delivery. 
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STATION 31 FUSE 3CX 


LANDING LIGHT RELAY 60X 
(IN WING STATION 8) 


LIAISON JUNCTION BOX 


LANDING GEAR WARNING 
. HORN RELAY BOY 


STATION a O FU5C -i .'X 


BK-22 RELAY PANEL 


PILOT'S FUSE BOX-L.H. SIDE 
CO-PILOTS FUSE BOX-R.H. SIDE 


TAIL TURRET 
FUSE BOX . 


STATION 5 4 FUSE BOX 


RADIO FUSE AND 
JUNCTION BOX 


STATION 6i FUSE BOX 


bomber s switch panel 


,STATION 
'nvIMBCAS 












\mm 







Figure 4 


FUSE BOX LOCATIONS ON B-24D 


Starting with airplane B24-D Serial Number 42- 
40218 and continuing on subsequent B-24 airplanes, 
a new fuse location chart has been added. This chart 


shows the location of fuses in new additions to the 
airplanes, see Figure 4. The chart (32E3356) is 
placed as before in the pilot’s map case. 


BLACKOUT CURTAINS ON PBY-S's AND -5A'$ 


' Blackout curtains, see Figure 5, have been fur¬ 
nished for the windows in the navigator’s and radio 
"perator’s compartments on the PBY-S’s and PBY- 
.■'A s. This installation consists of two fabric covers, 
Xo. 28P 5761, which can be attached to the windows 
ky mc<ms of snap fasteners. 

I hese curtains provide a means of quickly cov- 
cnn & and uncovering the windows when necessary 
during night flying. No special stowage is provided 
for them when not in use. They are either left 
fastened at the top and rolled up out of the way or 
taken off and placed in the drawer of the navi¬ 
gator's table. 


hi> change will be accomplished on Model 
> i -c airplane! beginning with Bureau Serial Xum- 
r and continuing on subsequent airplanes, 

,or to delivery. On Model PBY-5A airplanes it 
^ niade on Bureau Serial Numbers 08080 to 
-3 inclusive, prior to delivery. 



Figure 5 
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CO-PILOT'S WINDSHIELD WIPER 
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PILOT’S WINDSHIELD WIPER 


Figure 6 


PB2Y-3 AND -3R WINDSHIELD WIPERS 


Marquette windshield wipers, Model 22V3E, ha\ 
been installed on Model PLJ2Y-3 and PB2Y-3| air 
planes as an aid to both pilot and co-pilot in stormy 
weather. These wipers work in conjunction with 
anti-icer units which prevent ice formation and 
pairment of wiper operation. 

One electric motor drives both wipers by mcam 
of a flexible cable drive and converter. These wU ,er 
are located on the pilot’s and co-pilot’s winck 1 
see Figures 6 and 7. The electric motor is installed 
a support bracket located between the beltiranie 
Station 2.0 and the beltframe at the aft end of j 
pilot’s enclosure on the starboard side of tl u> 


Figure 7 


and aft center line, see Figure 8. The convc 


rter 
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Figure 8 
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mounted at the window frame on the fore and aft 
renter line, see Figure 9. 

rhe windshield wipers can be operated at a fast 
° r slow speed, according to the needs of the pilot 
•iml co-pilot. This is done from a control box lo¬ 
cated just aft of the converter, see Figure 9. This 
" a,no control box also has the “Off 1 and “On” switch 
,nr the electric current to the wipers. 

Installation in Service will be made on Model 
-3 airplanes, Bureau Serial Numbers 7044, 
b45, 7050, to 7073 inclusive, 7075 and 7076, Model 
„B^-3I\ airplanes will be changed from Bureau 
‘Crial Numbers 7046 to 7C49 inclusive and 7077 to 
^ inclusive. PB2Y-3 airplanes 7102 and subse¬ 
quent ; and PB2Y-3R airplanes, Bureau Serial Num- 
/ 0S7 and subsequent will be modified to meet 
s change before leaving the factory. 
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Figure 10 


DEMAND FLOW OXYGEN SYSTEM 


Beginning with B-24D airplane, Serial Number 
42-40218, the oxygen installation is changed as 
follows: 

Instead of the constant flow system of earlier 
B-24D airplanes, the system is changed to a de¬ 
mand-type, the supply for which is divided into 
nine groups of cylinders with a demand regulator 
at each crew station. Check valves are installed 
where they are effective in preventing additional 
loss of oxygen in the event any one oxygen cyl¬ 
inder or line is destroyed by gun fire. 

There are twenty-two (22) oxygen cylinders of 
Type G-l, in eight groups, and two (2) cylinders 
of Type D-2 in the ninth group, the latter being for 
the top turret gunner and affixed to his chair, see 
Figure 12. This provides a quantity of at least two 
cylinders’ supply for each man, a total of some nine 
hours’ supply for all at 30,000 feet altitude. 

The G-l cylinders are located as follows, see Fig¬ 
ure 10. 


Consolidated Aircraft Corporation 


Sixteen (16) cylinders are located at the top of 
the fuselage in groups of four between Station ?•- 
and Station 7.0. 

Four (4) cylinders located below the floor between 
Station 7.0 and Station 7.2. 

Two (2) cylinders located, one on each side of 
the bottom turret. 

There are now twelve (12) outlets in place of the 
eleven formerly used. The A-12 regulator is mounted 
on the panel at each crew station. The locations 
the panels are as follows: 

Forward Fuselage Compartment 

One (1) on the right hand side of the nose coin' 
partment, for the bombardier. 

One (1) on the left hand side of the nose coin 
partment for the navigator. 

Two (2) under the instrument panel one at ea 
end, for the pilot and co-pilot. i . I I 

One (1) aft and above the radio operator s tarai 
for the radio operator. 
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ATTACHMENT TO SUPPLY LINE 


TYPE K-l 
PRESSURE 
GAGE 


OXYGEN FLOW 
INDICATOR 


CONTROL KNOB 
FOR 

OXYGEN OUTLET 


OUTLET TO 
MASK 


AIR-OXYGEN MIXTURE CONTROL 


One (1) on the side of the top turret gunner’s seat, 
for the gunner’s use. 

One (1) on the right hand side, aft of bulkhead 

4.1 in the bomb bay, generally used by the flight 
engineer. 

Aft Fuselage Compartment 

One (1) on the left hand side between Stations 

6.1 and 6.2 for the bottom turret operator. 

One (1) on the left hand side between Stations 
7.3 and 7.4 for the camera operator. 

Two (2) between Stations 7.2 and 7.3, one on each 
side, for the side gunners. 

One (1) just forward of Station 9.2 on the right 
hand side for the rear turret gunner. 

Each man is supplied with an individual portable 
cylinder which can be replenished by means of the 
portable recharger in the main line of his own group 
lor, in emergency, of any group). In addition, each 
man carries his own emergency bail-out equipment 
which has the tubing carried safe against fouling 
inside his clothing, and contains sufficient oxygen 
to last about 10 minutes. At each man’s station there 
is a panel on which are mounted his demand regu¬ 
lator, a flow indicator, pressure gauge, pressure sig¬ 
nal and indicator lamp which blinks a warning when 
his supply is getting low, see Figure 11. 

Type K-l Oxygen Pressure Gauge 

The Oxygen Pressure Gauge is an instrument 
that indicates the gauge pressure of the oxygen in 
the supply cylinders. Its dial is calibrated to show 
pounds per square inch pressure. The purpose of the 
instrument is to show the available oxygen pressure. 
Satisfactory operation requires a pressure from 100 
pounds minimum to 425 pounds maximum. 

The oxygen pressure gauge consists of a bakelite 
case enclosing a dial, frame, and mechanism as¬ 
sembly. The oxygen is admitted through the socket 
and into a Bourdon tube which has only one end 
fastened to the frame. Applied pressure has a tend¬ 
ency to straighten the Bourdon tube, and result in its 
tree end moving outward in proportion to the pres¬ 
sure. Since the free end is fastened to the sector and 
pointer by a linkage, the Bourdon tube movement 
I s transferred to an indication of pounds per square 
>ueh pressure on the dial. 

Type A-3 Oxygen Flow Indicator 

1 he Oxygen Flow Indicator, Type A-3, is an in¬ 
strument for use in aircraft oxygen-breathing in¬ 
stallations. It is designed to give a visual indication 
‘U the prefer operation of the regulator unit by 

'linking at each inspiration of the person wear- 
,n £ l " e oxygen mask. 

he indicator assembly consists of all moving 
s that provide the means of indication for the 

roper operation of the regulator unit, and is made 
T pninarily of three subassemblies ; the bellows and 
asse^ j^ seni ^- v ’ the shutter assembly and the case 


Figure 11 


Figure 12 
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Type A-12 Demand Oxygen Regulator 

The A-12 Demand Oxygen Regulator, Pioneer 
type 2850-A1, has been developed for use in high 
altitude flying and automatically delivers the proper 
mixture of air and oxygen to sustain life in the sub¬ 
stratosphere. The regulator consists of the following 
mechanisms : 

A manual valve is provided to shut off the air 
when a flow of pure oxygen is required. This valve 
is operated by the lever on the side of the case and 
is marked “Auto. Mix/’ 

A by-pass manually operated emergency valve on 
the oxygen intake permits a steady flow of oxygen 
when desired. 

A pressure reducer controls the oxygen tank pres¬ 
sure to about 40 to 60 pounds per square inch so that 
the action of the demand valve is unaffected by 
changes of the tank pressure. 

A check valve on the air inlet prevents the escape 
of oxygen when exhaling. Caution : Due to the fact 
that there is no oxygen system filler relief valve, 


under no circumstances should the A-12 Demand 
Oxygen Regulator be installed to an oxygen cyl¬ 
inder of greater than 500 pounds per square inch 
capacity. 

The system filler valve is located on the left side 
of the airplane, accessible from outside, between 
Stations 6.1 and 6.2, and the whole system can be 
filled from outside the airplane by means of this 
intake valve. The valve is in a closed box behind a 
cover plate in the skin, where there is no possibility 
of oil or foreign matter coming in contact with it. 

Two adapters are installed in a stowage bag at¬ 
tached on the inside of the filler valve door. One 
adapter is used for charging the system when using 
British equipment, the other for charging when us¬ 
ing American equipment. 

There is a card giving instructions for filling the 
system and also an instruction card for the adapters. 

The two D-2 cylinders for the top turret are to 
be recharged from the radio operator’s main line, or 
in an emergency from any group. One adapter is in¬ 
stalled on the line between the two cylinders. 


AILERON CONTROL GUIDES MODIFIED 


The aileron guide bolts on Model PBY-5 and 
PBY-5A airplanes have heretofore been of insuf¬ 
ficient strength to withstand the strain at extreme 
positions of the ailerons. It has been found by Con- 
sair Engineers that if the guide slots are lengthened, 
the shock will be taken up by the stops on the 
cables. The new aileron control cable guide with 
lengthened slot, part Xo. 28C5091, provides ade¬ 


quate travel of the guide bolts to prevent breakage] 
under severe strain. 

The parts necessary to accomplish this modifica-j 
tion will be fabricated and installed in service by j 
the customer. 

It must be noted however that the obsolete eon-1 
trol guide on Model PBY-5 A airplanes. Bureau 
Serial Numbers 08030 to 08123 inclusive has the 
same parts number as the new guide. 


SERVICE NOTE ON TIRES 


Plain and non-skid treads 

Owing to the difference in traction when brakes 
are applied, plain and non-skid treaded tires for land¬ 
ing gear wheels should be used only in like pairs. 
If at any time lack of stock or other emergency 
makes it necessary to use one plain and one non- 
skid casing on the same airplane, replacement of 
one of the casings will be made as soon as possible 
to provide like treads. 

Special Snow and Ice Tread Casings 

Snow and ice tread casings with metal inserts 
have been procured for use in extremely cold cli¬ 
mates. When the metal inserts are worn down to the 


point where the tire is no longer serviceable from 
the standpoint of ‘“digging in” the ice for effective 
use of brakes, the tire will be shipped along with 
other tires for reconditioning in accordance with 
T.O. Xo. 04-5-8. In manufacturing this type tin*, 
it is necessary to use exceptionally heavy trend 
stock in order to cushion the inserts and prevent! 
carcass breaks. To conserve rubber and get the ftdl 
value from this heavy tread, the manufacturer wd 
remove the inserts by cutting them out with a heated I 
tool, repair and rebalance the tires and return tliefljj 
to the depots for issue in general service along wit 1 
other tires reconditioned in accordance with BjB 
No. 04-5-8. 
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FLOAT RETRACTING SCREW INSPECTION 


Three failures of the journal on the inboard end 
of the float retracting screw, Part No. 29L126, have 
occurred because of improper machining of the in¬ 
side of the journal. As a result of these failures, 
undelivered airplanes at the factory were inspected 
for unsatisfactory journals and approximately 25 
per cent of the float retracting screw assemblies 
were replaced. 

The exact numbers of unsatisfactory screw as¬ 
semblies installed on the delivered airplanes is not 
known. However, to alleviate possible failure in 
Service and to insure that satisfactory screw assem¬ 
blies are installed, all delivered PB2Y-3 and 
PB2Y-3R airplanes should be inspected from Bureau 
Serial No. 7043 to 7091 inclusive. 

Until such a time that the inspection and replace¬ 
ment procedure can be incorporated in a Service 
Bulletin and made available, it is believed that oper¬ 
ations can be carried out safely if the following pre¬ 
cautions are taken: 

1. Raise and lower the floats at a safe altitude. 
If one float is in a much different position from 
the other float, it will produce a marked jaw¬ 


ing force which can be overcome by using both 
the rudder and throttles. Therefore, if the plane 
has sufficient altitude when the floats are raised 
or lowered, at which time a failure may occur, 
precautionary measures may be taken to insure 
a safe landing. 

2. If one float cannot be lowered as the landing 
approach is being made, the lowering float can 
be raised and the ship landed. After landing, 
the airplane should be rolled over to the in¬ 
operative float side by means of men on the 
wing when the operable float can be lowered 
without difficulty. It should then be rolled over 
on the lowered float side for taxiing. The above 
presumes that the floats retracted satisfactorily 
after the take-off. 

3. If a failure occurs after the take-off, it would 
be apparent that only one float was being 
raised, whereupon it would be lowered and the 
airplane returned to its base. 

All defective screws will be returned to Consoli-I 
dated Aircraft Corporation upon installation of cor¬ 
rect float screw assemblies. 



ADDITIONAL FIRST AID KITS 


Two additional First Aid Kits are scheduled for 
installation on B-24D airplanes beginning with Ser¬ 
ial Number 42-40218. These are to be stowed, one 
at Station 9.1 on the left hand side of the airplane 
and one at Station 0.2 on the bottom of the Naviga¬ 
tor’s Table. They snap into position on four attach¬ 


ment studs furnished for this purpose. 


the 


These kits are made of canvas and contain 
regular supply of bandages, disinfectants and otnvj 
materials so essential in emergency first aid * re JH 


ments. The installation of these kits 
at the Modification Centers. 


wi 


ill be n ,a(I 
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Figure 1 Figure 2 


INSTALLATION OF CARGO FLOORS 


15-24D, C-87 and PB4Y-1 airplanes Serial Num¬ 
ber 41-24195 and subsequent have had removable 
racks for stowage provided prior to delivery. This 
change is now to be accomplished on the delivered 
airplanes of these models, as directed by the Air 
Service Command. 

The bomb bay structure will be reinforced and the 
cargo floor installed on each side of the aft bomb 

bay. 



F *Rurc 3 


The accompanying photographs show the floor 
installed and its relation to the adjoining parts of 
the ship. Figure 1 shows floor attachment at cat- 
walk, Figure 2 floor attachment at floor beam, 
Figure 3 floor attachment at side longeron, and 
Figure 4 floor attachment at catwalk forward of 
aft bomb rack and attachment to bomb rack. 



Figure 4 
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EMERGENCY NOSE WHEEL LOCK 

(INSTALL BEFORE LANDING IF NOSE WHEEL ACCUMULATOR PRESSURE FALLS BELOW 150 LBS.) 


3. 


4. 


REMOVE VALVE CAP ON BOTTOM OF NOSE WHEEL 
ACCUMULATOR AND DEFLATE ACCUMULATOR COM¬ 
PLETELY. 

REMOVE SHOULDER BOLTS "A" FROM LOCKING SCREW 
ASSEMBLY "B." 

PLACE HEAD OF SCREW ASSEMBLY "C" OVER END OF 
DAMPENER SHAFT "D." 

FORCE DAMPENER SHAFT INTO DAMPENER AND IN¬ 
SERT TWO SHOULDER BOLTS "A" INTO BLOCK OF 
SCREW ASSEMBLY. 


5. REPEAT ACCUMULATOR DEFLATION OPERATION 
(PART 1 ). 

6. REPEAT PARTS 2, 3 AND 4 FOR INSTALLING SCR* W 
ASSEMBLY ON OPPOSITE SIDE OF NOSE GEAR 

7. SCREW HANDLES "E" IN AS FAR AS POSSIBLE. 

8. TIGHTEN WING NUTS "F." 

9. EXTEND NOSE GEAR AND LAND. 

CAUTION: REMOVE LOCKS BEFORE TURNING ON GROUJjJ 
DO NOT TAXI OVER 5 MPH UNTIL ACCUMULAT 
PRESSURE HAS BEEN RESTORED. 


Figure 5 
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EMERGENCY NOSE WHEEL LOCK 


Beginning with B-24D airplane Serial Number 
42-40218 and PB4Y-1 Bureau Serial Number 31999 
provision is made for a pair of emergency nose 
wheel locks. The purpose of these locks is to pro¬ 
vide a means of locking the nose wheel in a straight 
forward position and prevent shimmy on landing 
in case the shimmy damper accumulator gauge reg¬ 
isters less than 150 pounds per square inch pressure. 
Figure 5 shows the locks in place and gives in¬ 
structions for their use. 

A stowage bag, Part No. 32F7152, attached to 
the insulation panel, Part No. 32F4110 located on 
the right hand side of the airplane between Stations 


1.1 and 1.2 is provided for the locks when not in use. 

This change will continue to be incorporated on 
B-24D airplanes to Serial Number 42-40568, on 
which the new Houde shimmy damper is scheduled 
to become effective. 

This change will be accomplished in service on 
the following: B-24D Serial Numbers, 40-696 to 

40- 701, 40-2349 to 40-2368, 41-1089 to 41-1142, 

41- 11587 to 41-11938, 41-23640 to 41-24339, and 

42- 40058 to 42-40217 inclusive. 

PB4Y-1 airplanes to be affected in service will 
be Bureau Serial Numbers 31936 to 31998 inclusive. 


BOMB RACK STATION INDEX 


Due to variations involving increased sizes of 
standard bombs of equal weight, specific informa¬ 
tion as to the weight and type of bombs which may 
be carried at the various stations is required. 

This index is to be installed on the forward side 
of the bulkhead at Station 6.0, and will facilitate the 
loading of bombs. 


This addition will be accomplished on Model 
B-24D, Serial Number 42-40138 and subsequent air¬ 
planes prior to delivery, and in Service as directed 
by the Air Service Command on the following ships : 

40- 696 to 40-701, 40-2349 to 40-2368, 41-1087 to 

41- 1142, 41-11587 to 41-11938, 41-23640 to 41-24339, 

42- 40058 to 42-40137. 


B-24D ENGINE COVERS 


In line with the winterization program on Model 
l»-24 airplanes is the furnishing of snow-tight en¬ 
gine covers, for the protection of the engines against 
the extremely unfavorable weather conditions en¬ 
countered at some bases. 

1 he cover furnished, is of light fabric closely 
kOXC ' n * to insure retention of heat, it envelops the 
fnpeller gear box and has a zipper closure. The 
anchored strap and buckl e at the rear of the cover 
5 USC( 1 1° insure a snug fit and should be loosened 
X-forc closing the bottom zipper. 

Wo sn outs, for ground stove attachment, are 
°'idc*d on the cover, one for the propeller and 

Restricted 


<3ne for the engine accessory compartment. Both 
snouts have securing tapes. 

The propellers should be set “V” up before in¬ 
stalling the covers. 

The starter release access door has been slightly 
reworked to provide an opening for heat to enter 
the nacelle. 

When not in use the covers are stowed in the 
tail of the airplane at Station 9.0. 

This addition was started in production on air¬ 
plane Serial Number 42-40148 and will continue on 
subsequent B-24 airplanes. 
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ALTERNATE CARBURETOR FILTERED AIR SUPPLY 


Commencing with B-24D, Serial Number 42-40218 
and continuing on subsequent airplanes alternate 
carburetor filtered air supply provisions will be 
made. 

This provision is made possible through a change 
in the ducting system for the supercharger air in¬ 
take. The changes are as follows: See Figure 6. 

(1) The “L” duct section at the top of the super¬ 
charger is replaced with a “T” section. 

(2) A duct incorporating an air filter is mounted 
aft of the U T” section. An intermediate duct section 
joins the filter duct with the “T” section. 


(3) A gate is installed in the supercharger air 
intake duct (forward of the “T’’ duct) which con¬ 
ducts air from the nose cowl scoop. 

During low altitude desert operation the gate nin.' 
be closed leaving only the alternate route by whidj 
air may be drawn into the supercharger through the 
air filter aft of the supercharger. 

The air filter duct incorporates a hinged flap wb ,c 
is held closed by a spring. This flap prevents ra 
air from being lost through the air filter when ^ 
air for the supercharger is being taken through 
nose cowl scoop. When air is being drawn by 1 
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supercharger through the air filter the flap is held 
open by air pressure. 

In order to prevent accumulation of dust in front 
of the forward ram air shut-off gate while filtered 
air is being used, there are several holes cut in the 
duct immediately forward of the shut-off gate. 
Tubes are connected to these holes and, through 
them, the dust is released into the slip stream. 

The shut-off gates are operated by four controls, 


one for each duct, located on the rear wall of the 
flight deck next to the fuel sight gauge. To operate 
the controls, pull the handles out and turn one-quar¬ 
ter turn to the right to lock them. An operation in¬ 
struction plate is mounted near the controls. 

The filter panels are secured with hinged studs 
and wing nuts, and may be quickly removed for 
cleaning. To clean the filter remove, wash in gaso¬ 
line, and dip in engine oil before reinstallation. 


DEFLECTOR AT EXHAUST OUTLET 


In the past, a quantity of salt water has entered 
the auxiliary power unit exhaust outlet on Models 
I * 1 >2Y-3 and PB2Y-3R airplanes with resultant dam¬ 
age to the unit. It has been found necessary to over¬ 
haul this particular unit after only a few hours of 
operation for reasons stated. 

To remedy such resultant damage a deflector, 
Part Xo. 29E3765 has been installed on the hull at 


the Auxiliary Power Unit exhaust outlet. 

A service bulletin is being compiled to cover in¬ 
stallation instructions on PB2Y-3 and PB2Y-3R air¬ 
planes of Contract 78903, Bureau Serial Numbers 
7043 to 7076 inclusive. PB2Y-3 and PB2Y-3R air¬ 
planes of Bureau Serial Number 7077 and subsequent 
will have this modification incorporated prior to 
delivery. 


SNUBBING POST GASKET 



On PB2Y-3 and PB2Y-3R airplanes, trouble has 
been encountered with water entering the hull 
around the snubbing post at bulkhead Number 6, 
port and starboard. In order to prevent this, gaskets 
have been installed inboard of the snubbing post 
head as shown in Figure 7. These gaskets, part 
number 29B3830, are fabricated of 1/16 neoprene 
sheet. 

This change will be accomplished on PB2Y-3 air¬ 
planes Bureau Serial Number 7102 and subsequent, 
and on PB2Y-3R airplanes Bureau Serial Number 
7077 and subsequent, prior to delivery. 

This change is to be accomplished in Service by 
the Customer's Service Personnel on the following 
airplanes: PB2Y-3 Bureau Serial Numbers 7043, 
7044, 7045 and 7050 to 7076 inclusive and PB2Y-3R 
airplanes Bureau Serial Numbers 7046 to 7049 in¬ 
clusive. 


F| gure 7 
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TYPE C-3 ELECTRICAL OUTLETS REPLACED 


Due to the unsatisfactory reports on the Type C-3 
electrical outlets, on PBY-5 and PBY-5A air¬ 
planes, they are being replaced with a new type, 
NAF1077-13. Heavier wire and fuses to provide 
increased load capacity are also being installed. 

The new type NAF1077-13 receptacles will be in¬ 
stalled at the following locations: 

One on the main distribution panel. 

One on the bomber’s switch panel. 

One on the pilot’s switch panel. 

One on the switch box, located on the forward 
face of bulkhead number 4. 

One on the switch box, located on the aft face, 
port side of bulkhead number 7. 

Two on the switch box located on the forward 
face, port side of bulkhead number 6. 

One on each of the engine terminal junction boxes 
located on the leading edge of the wing center sec¬ 
tion, port and starboard. 


The present wires will be replaced with number 
12 gauge; wire numbers will remain the same. 

Note: Old wiring may be used as pull through 
for new wiring passing through conduit and junc¬ 
tion boxes. 

On the main distribution panel the present 10 
ampere fuses for the bomber’s and pilot’s outlets, 
the living compartment and rear gun outlets and 
the tunnel gun outlets will be replaced with 30 am¬ 
pere fuses. The 20 ampere fuse of the “Mech’s Out¬ 
let” will be replaced with a 30 ampere fuse. The fuse 
identification strip on the inside of cover will be 
changed to show 30 ampere fuses for each of the 
above replacements. 

This change will be accomplished on PBY-5 air¬ 
planes Bureau Serial Number 08274 and subsecjuent 
prior to delivery. 


HEAT DEFLECTOR 
FOR AUXILIARY POWER UNIT 


The auxiliary power unit located on the port side 
of PBY-5 A airplanes between bulkhead 4.0 and belt- 
frame 4-2 has a heat deflector No. 28F4094 added 
over the exhaust tubing to prevent vapor locking 
of the fuel lines. 


Model PBY-5 A airplanes Bureau Serial Numbers 
08030 to 08112 inclusive, will be modified in service 
to meet this change. No airplanes will be modi lied 
at the factory prior to delivery since all subject air¬ 
planes have been delivered. 
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Figure 2 

FIELD SERVICE 
REFUELING EQUIPMENT 

In order to facilitate refueling of airplanes through 
fuel transfer system, ground refueling equipment 
has been installed on B-24D airplanes. 

This equipment consists of a reel assembly, E‘ rl 
number.32F6919, and twenty (20) feet of CAC HOSj 
110 rubber hose, with a connection at one end 
attachment to fuel drum and a straight steel p»l > 1 
nozzle on the other. 

Figure 2 shows the reel and hose stowed oij 
the floor aft of the wing center section forward 
station 6.0 where it is held in place by three • <tra l 
attached to the floor. A refueling instruction platr 
installed on the panel of the fuel transfer unit. 

This addition started with B-24D airplane 
number 42-40393 and will continue to be install 
on B-24D airplanes, prior to delivery. This cnanjjj 
will be applicable to B-24E airplanes in pr 
as soon as possble. 
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UPLOCK SPRING ON 


MAIN LANDING GEAR 


In the interest of safety and to insure a more 
positive operation of the uploek of the main landing 
gear two springs are now being used instead of the 
single spring previously used. 

Figure 1 shows the two springs attached parallel 
on bolts run through the holes in the brackets where 
the ends of the former single spring connected. 

This addition began with B-24D airplane Serial 
Number 42-40385 and will continue to he incorpo¬ 
rated on B-24D airplanes in production. This change 
will he applicable to B-24E airplanes as soon as 
possible. 


Figure 1 
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The limiter is basically a copper link of carefully 
predetermined section, to provide a fusible portion 
which will protect aircraft electrical power circuits 
against the spread of faults caused by short circuits. 
1 alike an ordinary fuse, it will not clear on ordinary 
overloads, but will carry double its nominal rating 
indefinitely. However, when excessive currents in the 
,r der of four or five times rated current are en¬ 
countered, the limiter will clear promptly. 

1-iiniters are particularly useful for protection 
Against generator faults. They are usually installed 
1 Ser,es with the reverse current relay. In case the 
reverse current relay contacts stick and the device 
<0es not open and clear the circuit, the limiter will 
Hr r circuit, thereby preventing the start of 


Ngerous fires. 


The time-current characteristics of the limiter as 
shown in the curves, Figure 3, are especially valu¬ 
able in protecting electrical circuits in multi-engined 
aircraft. These circuits, fed by two or more gen¬ 
erators or current sources, may have a fault so lo¬ 
cated as to be fed by more than one current source. 
In such an event, unless the circuit is sectionalized 
by a limiter or equivalent device, the fault may con¬ 
tinue to spread even though the current source ad¬ 
jacent to the fault is cut out. Other current sources 
will perpetuate the fault, and, under certain circum¬ 
stances, the entire electrical system can be irrepar¬ 
ably damaged. 

It should be clearly understood that the limiter 
does not limit the amount of current that passes 
through the circuit, but only limits the duration of 
the overload current. 
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Figure 4 


COLOR CODING 
ON 

INSTRUMENT PANEL 


Figure 5 

Consolidated Aircraft Corporation 


In order that certain of the instruments on 
pilots' instrument panel and pilots’ pedestal m 
be more quickly and easily identified, color stri 
and masses have been applied on B-24D airplanes 

On the instrument panel, white outlines iclent 
the manifold pressure indicators and the RPM > n 
cators, and red outlines indicate the fuel 
gauges, the oil pressure gauges and oil temperat 
indicators are outlined in yellow, as shown in big 1 
4. On the pedestal, the four throttle lever l<n 
have been painted green with white lettering, 
parking brake nameplate is also green with W 
lettering, and the “To Lock Controls” nameplat 
red, with white lettering, see Figure 5. 4 he red 
the Bomb Pull and the Emergency Bomb 
not of this addition but has been used for some 

This new “Color Coding” was started in p n 
tion on B-24 D airplanes Serial Number 42-1 
and will continue on subsequent airplanes 
model. 

















































Restricted 


5 


Field Service Bulletin 





FOOT FIRING 

In order to facilitate instantaneous firing of the 
tail guns in the event that it becomes necessary to 
manually operate the tail turret due to failure of 
tlie electrical power or the hydraulic system, a foot 
firing mechanism and hand charging equipment 
will be located in the tail turret of the B-24 scries 
airplanes. See Figure 6. 

1 be object of these installations is to provide the 
tail gunner with an emergency method of operat- 
nig the guns when electrical and hydraulic power is 

cut off. 

1 be tail turret provided with these items can be 
a completely mechanically operating turret. The 
turret can be turned in azimuth and guns elevated by 
hand cranks. The sighting can be accomplished by 
a nng and bead sight. The guns can be charged and 
fired manually. 


Figure 6 

MECHANISM 

The hand charging equipment is operated by 
pulling the charging handle located on the inboard 
side of each disc, all the way back and letting go. 
The guns are fired by stepping on the pedal of the 
foot-firing mechanism with either or both feet. 

These changes are scheduled for B-24D produc¬ 
tion airplanes. The foot-firing mechanism provision 
has been scheduled for B-24D and PB4Y-1 airplanes 
beginning with AAF Serial Number 42-40364 and 
is to continue on subsequent production airplanes. 
The hand charging equipment has been scheduled 
for B-24D and PB4Y-1 airplanes beginning with 
AAF Serial Number 42-40483 and is to continue on 
subsequent production airplanes. 

Turrets on all delivered airplanes are to have the 
foot-firing mechanism installed in accordance with 
T.O. 11-45D-2 dated February 10, 1943. 
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Figure 7 


EMERGENCY NOSE LANDING GEAR 
LOWERING INSTRUCTIONS 


1. PLACE LANDING GEAR LEVER IN DOWN POSITION. 

2. REMOVE CURTAINS BY PULLING OUT PINS IN TOP 
OF THE TWO AFT CURTAIN CABLES, UNFASTENING 
CURTAIN FROM FLOOR BEAMS AND PULLING OUT 
PINS IN TOP OF TWO FORWARD CURTAIN CABLES. 

3. REMOVE LATCH LINKAGE RELEASE PIN AT "A" BY 
PUSHING IN AGAINST SPRING, REVOLVING LOCKING 
TAB TO LINE UP WITH PIN AND PULLING OUT. (RE¬ 
INSERT IN DISCONNECTED LINK TO AVOID LOSING 
PIN.) 

4. PRY OPEN LATCH AT "B" WITH FINGERS OR SCREW¬ 
DRIVER (LATCH SHOWN DISENGAGED). 


5. SIT UNDER FLIGHT DECK AS SHOWN. PLACE RIGHT 
FOOT ON SHIMMY DAMPER COLLAR AT "C" AND 
PLACE BOTH HANDS UNDER TOP OF OLEO STRUT AT 

"D." 

6. PUSH WITH RIGHT FOOT AT "C" AND LIFT WITH 
BOTH HANDS AT // D // TO EXTEND NOSE GEAR. 

7. AFTER NOSE GEAR IS IN DOWN POSITION PUSH UP 
ON DRAG STRUT AT "E" AND PRESS LATCH "B" INTO 
THE GEAR LOCKED POSITION. 

NOTE: ACTUATING JACK MUST BE FULLY EXTENDED 
HYDRAULICALLY AND LATCH LINK RECONNECTED 
AT "A" WITH RELEASE PIN BEFORE NOSE GEAR RE¬ 
TRACTION IS ATTEMPTED. 
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EMERGENCY LOWERING OF NOSE 
LANDING GEAR 


Due to the fact that the emergency cable system 
of lowering the nose landing gear was not fool¬ 
proof and was subject to maladjustment and also 
because it involved serious production problems, it 
has been removed and a new manually operated 
emergency system has been substituted. 

The former system consisted of a cable which was 
operated by a crank and gear box, mounted on the 
front spar and connected to a lever mounted on the 
left upper aft nose gear hinge fitting. By turning 
the crank the cable forced the lever to rotate and 
the lever in turn tripped a dump valve which al¬ 
lowed the hydraulic fluid in the actuating jack to 
How freely back into the system and reduce the 
resistance to the movement of the jack. The lever 
would then force the gear over the critical load 
center position, whereupon the nose gear would 



Figure 8 


fall into the down position of its own weight. While 
the lever was moving the gear it simultaneously 
tripped a locking pin attached to the drag strut 
which engaged in a hole in the locking link pivot 
shaft so that the gear would lock automatically in 
the down position. 

The landing gear emergency lowering system, 
applicable to nose landing gear, including cables, 
levers, dump valve and trip lock has been removed. 
In its place a system for extending the nose gear 
by hand has been installed. 

When necessary to lower the gear in an emergency 
with the new system the pilot places the landing 
gear lever in the '‘gear down” position, a member 
of the crew goes forward to a position just aft of 
the gear and pulls down the curtain surrounding the 
nose gear. He then seats himself behind the gear, 
pulls a latch release pin, see Figure 8, out of the 
latch linkage and pushes the gear with his hands 
and one foot, up and over the load center position. 
The nose gear then falls into the extended position 
of its own weight and locks automatically. 

The lock should be visually checked to make sure 
the latch is engaged. 

Before operating the nose gear in an emergency 
the crew member should consult and thoroughly 
digest the instructions located below the main land¬ 
ing gear emergency gear box on the front spar, and 
the instructions hanging from the radio operator’s 
floor, aft and to the left of the nose gear and shown 
in Figure 7. 

This change was first incorporated on B-24D air¬ 
plane Serial Xumber 42-40393 and will continue on 
subsequent B-24D airplanes prior to delivery. This 
change will be applicable to B-24 E airplanes in pro¬ 
duction as soon as possible. 


TUNNEL GUNNER'S 
SCANNING WINDOW CURTAINS 


Starting with production airplane B-24D Serial 
■Number 42-40483 and continuing on subsequent 
•--41) and PB4Y-1 airplanes prior to delivery, 
) aekout curtains are being provided for the tun- 
I Runner s scanning windows. This change is to 
Jc ‘ lc complished also on delivered airplanes. 

-lie curtain, part number 32F3257-29 is for the 
Window between station 7.4 and station 7.5, and one, 
* >art number 32F3257-30 between stations 7.5 and 7.6. 


These curtains are made of soft fabric and are 
held in place over the windows by grommets which 
fit over fastener studs set in the window frames. 
When not needed they are unfastened at the top 
and sides and left hanging down from the bottom of 
the window frame. When taken completely off the 
windows they are rolled up and stowed with other 
curtains at station 6.4 on the left hand side of the 
ship above the tool kits. 
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Volume 1, Numbers 1 Through 6 

Vol. No. Page 

Baffles, New Engine. 1 1 6 

Bomb Rack, Station Index, Installed. 1 6 5 

Bore Sighting, Instructions for. 1 4 6 

Brake Shoe, Assembly, Service Note on. 1 3 3 

Carburetor, Alternate Filtered Air Supply . 1 6 6-7 

Cold Weather Starting, Propane Priming Aid in. 1 1 7 

Control Guides, Aileron, Modified. 1 5 8 

Covers, Engine B-24D. 16 5 

Curtains, Blackout on PBY-5’s and 5A’s. 15 3 

Deflector, Exhaust Outlet, Installed. 1 6 7 

Deflector, Heat, for Auxiliary Power Unit. 1 6 8 

Deflector, Inside Nose Cowl Ring. 1 1 8 

Deflector, Water, Installation of. 1 3 3 

Fire Extingu shers, Bombardier’s, Installed . 1 4 8 

First Aid Kits, Installation of Additional. 1 6 2 

Floors, Cargo, Installation of. 1 6 • 3 

Fuel System, Instruct ons for. 1 1 4-6 

Fuel System, Safety Note on. 13 2 

Fuse Box, Locations on B-24D. 1 5 3 

Generator, Voltage, NEA-2 Replaced by NEA-3. 1 2 7 

Gun, Nose, Installation of. 1 1 7 

Heaters, Stewart-Warner, Correct Operation of . 1 3 4-8 

Heaters, Stewart-Warner, Installation of . 1 1 2 

Indicator, Temperature, Free Air. 118 

Lights, Switch Guard on... 1 4 7 

Nose Wheel, Emergency Lock, Instructions for. 1 6 4-5 

Nose Wheel, New Scissors on. 1 4 5 

Outlets, Electrical, Replaced . 1 6 8 

Oxygen, Demand Flow System. 1 5 6-8 

Pistol, S'gnal, M-8 Pyrotechnic Installed. 14 4 

Power Plant, Auxiliary, Installed. 1 2 2 

Proportional Bank Adapter Installed. 1 2 4-6 

Seat and Desk, Radar Operator’s, Installation of . 1 2 3 

Screw, Float. Retracting, Inspection of. 1 6 2 

Shelves, Installation of. 1 2 8 

Shutters, Oil Cooler, Installed. 1 4 7 

Snubbing Posts, Gaskets Installed. 1 6 7 

Snubbing Posts, Watertight Seals, Installed . 1 3 2 

Spring, Return, Turbo Wkiste Gate. 1 3 8 

Tires, Service Note on.. : . 1 5 8 

Ventilator, Radio Operator’s. 1 5 2 

Washer, Hycar, Ma n Fuel Shut-Off Valve. 1 5 2 

Windows, Blisters, Pilot’s and Co-Pilot’s. 118 

Windshield, Anti-Icing, Pilot and Co-Pilot . 1 4 8 

Windshield Wiper, Bombardier’s . 1 4 2-3 

W’indshield Wipers, Pilot and Co-Pilot. 1 5 4-5 

Wire, Broken, Chart for. 1 1 3 
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HOUDAILLE SHIMMY DAMPER ON B-24D 


The Aircraft Accessories Corporation Shimmy 
Damper on the nose wheel of the B-24D airplanes 
has been replaced by the Houdaille shimmy damper, 
beginning with airplane Serial Number 42-40568 and 
will continue on subsequent airplanes of this model 
in production. 

The Aircraft Accessories Corporation Shimmy 
Damper consists of two single acting hydraulic 
rams mounted on a bracket to the rear of the lower 
end of the oleo shock strut. The ends of the piston 
rods are connected to the slotted scissor collar of 
the nose wheel mechanism in such a manner that 
turning the nose wheel from side to side of the 
center line, will depress the piston in either one of 
the two dampers, depending on which side is brought 
into use. The fluid end of the cylinder is connected 
by means of a flexible hose to an accumulator which 
serves both dampers. The system is filled with 
hydraulic fluid, Specification Number AN-VV-O- 
366A. The accumulator'is charged to from 200 to 
250 p.s.i. In operation;.^ the piston of either damper 


is compressed, fluid is forced through a metered 
orifice into the accumulator against the charged 
pressure in the air chamber below the diaphragm 
The metered orifice in the shimmy damper discharge 
prevents rapid movement 'of the piston on compres¬ 
sion, thus damping out any tendency to shimmy. 

The Houdaille shimmy damper as shown in 1‘igurc 
2, which is now being installed, is not of the accu¬ 
mulator type, but is a self-contained unit and much 
less susceptible to maladjustment and disorder, 
new scissor collar, (1) Figure 2, replaces the slotffl 
collar on the former installation. A link (3) jH 
nects an arm on the collar (2) to another arm (‘ 
attached to the serrated extension of the damp*! 
shaft at the lower end of the damper (5). 

Any motion of the wheel is transmitted thr° l J^J 
the scissors, scissor collar and linkage, to the damp 
shaft. On the damper shaft are attached two 
which, with two stationary vanes attached 
damper body, form four chambers within the ^ 
per, see Figure 1. Movement of the damp er * 
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tends to force fluid from one pair of chambers into 
the other pair through an adjustable orifice. The 
passage of the fluid through this small orifice re¬ 
stricts rapid movement of the shaft and consequently 
prevents the wheel from shimmying. 

Houdaille Fluid Number L-1404, not Standard 
Hydraulic Fluid, is used and is supplied to the 
damper chambers from a replenishing chamber, or 
reservoir, on top of the damper by means of a spring 
loaded piston. The amount of reserve fluid may be 
checked by the height of the fluid indicator pro¬ 
truding through the top of the replenishing cham¬ 
ber, as explained in the Service Manual, B-24D Air¬ 
plane General, and shown on the instruction plate, 
attached to the body of the damper. 

The orifice is connected to a thermostatic control 
in such a way that a low temperature will cause the 
orifice to open enough to compensate for the high 
viscosity of the fluid. The opposite action occurs 
when the temperature rises. The orifice may be man¬ 
ually adjusted at the bottom of the damper but since 
this operation is performed at the factory it should 
not be done except in an emergency or in case of 
a in isadjusted damper. 

In case of shimmy or vibration of the wheel when 
this new damper is used, all bolted joints of the 
scissors and linkage should be checked for looseness 
and the tire and wheel assembly should be checked 
for out-of-balance. For proper results all bolted 
joints have to be kept tight and free from lost motion. 

Stops on the scissor collar prevent the rotation 



of the wheel more than 45° in each direction in 
steering. 

Instructions for servicing this new unit can be 
found in Service Manual, B-24D Airplane General, 
pages 249 and 250 and on the Instruction Plate. 
Normally if the unit is functioning properly the fluid 
reserve only, need be checked at every twenty-five 
hour inspection. 
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UPLOCK CUP 
N0.52L4U 


Beginning with B-24D airplane Serial Number 
42-40393 and continuing on subsequent B-24D air¬ 
planes, a clip has been added to the tail bumper 
assembly to insure the skid remaining in the cor¬ 
rect extended position in case of the failure of the 
hydraulic jack to function properly. 

In some cases leakage of the hydraulic system 
has caused the tail skid to droop to such an extent 
that when it came in contact with the ground, with 
the force exerted in landing, it has completely 
folded up. 

The new clip, part number 32L411 shown in 
Figure 3 is made of spring steel and is attached to 
the tail bumper support forging. The bolt which 
attaches the actuating lever arm to the shock strut 
has been lengthened and a spacer added. The clip 
closes on this bolt and holds the tail skid in its 
proper extended position. 

This change will be applicable also to B-24E air¬ 
planes in production as soon as possible. 
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Figure 4 


REPAIR INSTRUCTIONS 
FOR PLEXIGLAS 


The Plexiglas Repair Kit, Figure 4, consists of the 
following: 

8 Plexiglas patches 4" square. 

2 Hypodermic needle syringes—5 cc. volume. 

4 Hypodermic needles—Xo. 19 size. 

2 6" lengths of rod. 

1 Drill bit size. 

J/? Pint A T -173 cement in two one-fourth pint vac¬ 
uum cap bottles. 

1 Pair side cutters. 


i 


Patch is placed over bullet hole and hypoc 
mic needle containing cement is inserted i 
lip of patch injecting the liquid cement 
it as illustrated in Figure 5; thus capil 
attraction causes the contacting surfaces 
the glass to adhere.to each other. 


o. 


To Repair a Bullet Hole in a Turret: 

1. Surface around lip of bullet hole in turret is 
cleaned of grease and foreign matter. (If pos- 
siple, 30% dilute Methyl-alcohol or soap solu¬ 
tion should be used as cleaner, followed by a 
water rinse.) 


After patch is sealed* completely with 
it is held in place by hand for three niinut 
Figure 6, then turret is ready for service. 

If a neat job is desired from a patching ( 
tion of this nature a buffing wheel and 
pound can be utilized to restore high p () l 
glass that has been roughly cut and u 
repair hole. 


A patch 1" larger than hole is cut and formed 
to the approximate contour of area to be re¬ 
paired. Pre-formed patches are sometimes car¬ 
ried. Poiling water will soften patches for form- 


bin" 


mg. 


To Repair Strain Tension Cracks in Framewor 

These cracks are usually caused by a strain nr 
created in the framework by an outside 
twist in the complete turret assembly. Su|i 
are stopped primarily by drilling a ^ U) ^ e, | 

7, with an electric drill or with a manual 
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type drill, thereby stopping further advance of 
cracks. Surface surounding crack is then cleaned 
of all grease and foreign matter which might become 
lodged in the cracks when the cement, N-173, is in¬ 
jected. Hypodermic needle, Figure 8, is then placed 
at the beginning of crack and following through the 
length of the crack the cement penetrates the lip 
and seals the two surfaces rigidly. Figures 9 and 10 
illustrate the procedure in completing this operation. 
If the lips of the crack do not completely fit them¬ 
selves due to an outside strain it is necessary to 
apply a patch as noted in paragraph 2 above. 

When a patch is made it should extend J4" on 
each side of crack and follow the same break curva¬ 
ture as the crack path. The patch is placed over the 


crack and the cement injected under it with a hypo¬ 
dermic needle, as shown in Figure 11. 

NOTE: Strain points in framework or gusset 
structures should be relieved as soon as practical. 

The Utilities of N-173 Cement in High Production 
Process: 

X-173 can be used in a similar manner as when 
used to repair cracks. Operating under more ideal 
conditions various equipment and cleaning processes 
can be used that would not be available in field re¬ 
pairs. 

Production cementing consists of cementing var¬ 
ious surfaces, reinforcements, or additions. Here the 
cement is applied with needle and syringe, surfaces 

Figure 5 
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are cleaned with Methyl-alcohol solution 30% dilute. 
All surfaces are bare and are not masked in areas 
where cement may overflow. This is revolutionary 
to the fundamental cementing principles utilized in 
the past where masking of surfaces adjacent to ce¬ 
mented area was necessary, thereby entailing con¬ 
siderable man hours for masking and unmasking 
surfaces. 

CAUTION : X-173 cement should be washed off 
immediately with soap solution or Methyl-alcohol 
as cement is an irritant to the skin. 


In 
rate 
as th 
of in< 
a noji 
r.p.in 
pare 
govt* 

This 
on IJ 


Alt 
uncha 
redes 
pump 
on ot 
tnouni 

the 
The I 


Field Service Bulletin 


Figure 6 















Restricted 


7 


Field Service Bulletin 






DOUBLE CAPACITY 
HYDROMATIC 
PROPELLER GOVERNOR 


In order to meet the requirements for a higher 
rate of pitch change for propeller installations, such 
as the one now used on B-24D airplanes, a governor 
of increased output was designed. This governor has 
a nominal capacity of 16 qts. per minute at 1750 
r.p.m. against a back pressure of 150 p.s.i. as com¬ 
pared with the 8 qts. capacity of the “Standard” 
governor under the same conditions, see Figure 12. 
This Hamilton Standard governor was first installed 
on B-24D airplane Serial Number 41-24179. 

Although the general operating principles remain 
unchanged, the body and base assemblies have been 
redesigned to incorporate the higher capacity booster 
pump. The head assembly is the same as is used 
on other Hydromatic governor models and the 
mounting and drive of the base is so arranged that 
tlie governor fits the AN standard engine drive pad. 
rile high pressure feathering fitting and transfer 
valve assembly is incorporated in the body rather 
than in the base and the pressure relief system has 
been modified. 

Inasmuch as the design and construction of the 
‘Double Capacity” governor is comparable to con¬ 
tain speed controls in general use, no maintenance 
ur operating difficulties should be experienced by 
"pvrators familiar with installation and overhaul of 
other model governors. 

Pressure Relief System 

•’■asic Models Nos. 2G8- 2G10- 2H8- 2H10- 
3G8- 3G10- 3H8- 3H10- 
4G8- 4G10- 4H8- 4H10- 

ii tr'* S ref " erence is intended to provide a general 
me of the pressure relief system as used in dou- 
c capacity Hydromatic type governors. 

lc capacity of the governor pump is nominally 



Figure 12 


16 qts. per minute and the spring loaded valves are 
designed to handle this high capacity with no deliv¬ 
ery to the propeller at a low power input. It will 
be noted, by referring to the schematic layout, Fig¬ 
ure 13, that the booster pump output is delivered 
into the chamber surrounding the pilot valve. When 
the pilot valve is in the “overspeed” position “B,” 
the output of the pump is delivered to the propeller 
and also against the relief valve. Oil is also deliv¬ 
ered from the pilot valve to the spring side of the 
relief valve. In this case the pressure on either side 
of the relief valve is approximately equal and the 
spring force behind the relief valve, equivalent to 
about 50 p.s.i., holds the relief valve closed. 

If during overspeed correction, the propeller pis¬ 
ton should reach the end of its travel as established 
by the location of the high blade angle stop, the 
pressure in the propeller line would increase. This 
increase in pressure would also be effective against 
the high pressure relief valve and, when sufficient, 
would cause it to open into the engine pressure line. 
It will be noted that the passage from the pilot valve 
to the spring side of the relief valve is small caus¬ 
ing a pressure drop of approximately 50 p.s.i. a^p 
flow of approximately 2 l / 2 qts. per minute through 
this passage. This produces a pressure differential 
across the relief valve sufficient to cause it to open 
and by-pass the remaining booster pump output 
into the engine pressure system. 

When the pilot valve drops so that oil pressure 
is not being delivered to the propeller line, there is 
no pressure on the spring side of the relief valve. 
The valve then by-passes the full pump capacity 
at a pressure of approximately 50 p.s.i. This calls 
for very low power input to the governor drive 
during “underspeed” operation including feathering 
and unfeathering, “A” and “D.” 

The “onspeed” power input will be a function of 
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the oil pressure required to maintain constant speed. 
The average power input will he somewhat less 
than that required during ‘‘overspeed” operation. 

The only pressure adjustment on this system is 
the high pressure relief (dump) valve. The adjust¬ 
ing screw is found in the governor base at the part¬ 
ing line between the base and the engine pad. A 
pressure gauge should be installed in the governor 
output line and the high pressure relief valve screw 
so adjusted that the maximum differential between 


governor and engine pressure is 330 to 350 p.s.i. 

The fit between the threads of the adjusting screw 
and those in the base is intended to prevent change 
in adjustment. Any leakage past the threads of this 
screw is stopped by the gasket between the base 
and the engine pad. It may be advisable to use a 
semi-setting gasket cement such as “Titeseal Heavy 
Grade” (manufactured by the Radiator Specialty 
Company, Charlotte, North Carolina) or sealing wax 
to lock the adjusting screw. 



UNDERSPEED- OIL DRAINS FROM PROPELLER 
TO DECREASE PITCH 


HIGH 
PRESSURE 
RELIEF 
VALVE 


OVERSPEED- HIGH PRESSURE OIL ENTERS PROPELLER 
TO INCREASE PITCH 



ON SPEED—PILOT VALVE CLOSES PROPELLER 
LINE TO MAINTAIN PITCH 


IN AND OUT OF FEATHER POSITION— OIL FROM 
AUXILIARY SOURCE DIRECT TO PROPELLER 


Figure 13 


editi° h 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

★ 


SECOND 



































































































































































































































VOLUME I — NUMBER 9 



APRIL 15, 1943 


FIELD SERVICE 


BULLETIN 


RESTRICTED 


r M|S DOCUMENT contains information affecting the national defense of the united states within the meaning of the espionage act, 

us.c. 50:31 AND 32. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY MANNER TO ANY UNAUTHORIZED PERSON IS PROHIBITED BY LAW. 



FLIGHT AND SERVICE DEPARTMENT 

£N so LI DATED VULTEE AIRCRAFT CORP. Sa 

























Field Service Bulletin 


2 


Restricted 


FIELD SERVICE BULLETIN 

Published Semi-Monthly by 

FLIGHT AND SERVICE DEPARTMENT 

CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California 
SECOND EDITION 


GENERAL RAMEY PRAISES B-24's 


The following quotation is taken from a letter 
written to Brigadier General E. L. Eubank, U.S.A., 
by General Howard Rainey, Commanding General 
of the Bomber Command in Australia. 

“We are sinking ships, shooting down Zekes, or 
getting shot up ourselves. One of the main reasons 
for this letter is to boost the B-24 type airplane. 
Our B-24’s have been taking considerable punish¬ 
ment recently. One flight of five were jumped by’ 
twenty-five Zekes. They shot down twelve and sent 
six away smoking. All of our B-24 , s returned home, 
every one of which had numerous bullet holes in 
them. They also had engines shot out and the wings 


were pretty badly scorched from the fires caused by 
these engines. The following day we had two B-24’s 
jumped by a large formation of Zekes. One of the 
planes had both engines shot out on one side and 
his flaps knocked loose so that they were all the 
way down, part of the rudder shot off" and two 
explosive shells in the tail of the plane. Despite these 
difficulties he was able to fly the plane home, a dis¬ 
tance of approximately 500 miles. The other plane 
covered him and fought off the Zekes for an hour 
and fifteen minutes fof which the boy deserves a 
lot of credit.” 


RELOCATION OF ENGINE THER’MQCOUPLE BLOCK 

ON PB2Y's 


The leads on the engine thermocouple block, 
located on the forward face of the firewall, 29P3014, 
have been breaking because of insufficient slack. 
To give these leads the necessary slack, the thermo¬ 
couple block is being rotated 180° and moved ap¬ 
proximately four inches inboard. This new position 
will bring the leads into the top and elfmin&te 
further possibility of such breakage on any of the 
four engines. 

A service bulletin is being prepared to permit 
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accomplishment of this change in Service by tl ,e 
Customer’s Service Personnel on Model PB2\-3 
airplanes of Contract 78903, Bureau Serial Numbers 
7043 to 7045 inclusive and 7050 to 7076 inchishe. 
and PB2Y-3R airplanes of contract 78903, l®u rcal1 
Serial Numbers 7046 to 7049 inclusive and 7077 t 
7082 inclusive. The change will be incorporated 
production by Consolidated Vultee Aircraft CorporJ 
tion on Model PB2Y-3 and PB2Y-3R airplane 
Bureau Serial Number 7083- and subsequent. 
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STATION 0.1 BLACKOUT CURTAIN 


Starting with production airplane B-24D Serial 
Number 42-40568 and continuing on subsequent 
R -24D and PB4Y-1 airplanes prior to delivery, a 
blackout curtain, Part -Number 32F3257-7 is pro- 
V1 ded at station 0.1 of the navigator’s compartment. 
This is used to shut out light from the navigator’s 
c °mpartment forward, and to isolate the navigator 
from the gunner. 

This curtain is made of heavy black material and 
ea ch one is especially fitted to the airplane on which 


it will^Te used. Provisions are made to take care of 
adjustment of the curtain arcgind equipment located 
at Station 0.1 which might otherwise interfere with, 
the fitting in of a curtain at that location. Figure 1 
shows the curtain in pMce, as seen when looking 
forward, inset when looking aft. 

No stowage is provided for this curtain as it is 
never taken down completely. It is left fastened at 
the top, rolled up out of the way and secured by 
two clips provided for this purpose. 
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MODIFICATION OF AIR INTAKE DUCT 


To reduce the possibility of damage to the turbo- 
supercharger impellers due to the Dzus fasteners 
disengaging from the air intake duct, the two fast¬ 
eners which fasten the scoop to the ring cowling 
have been removed from B-24D, PB4Y-1 and C-87 
airplanes. Repeated reports had been made of the 
fasteners separating and falling into the turbosuper¬ 
charger impellers causing damage to the impellers. 
This deletion will not affect the stability of the 
assembly and should afford permanent relief from 
the difficulty noted. 

This change became effective with production 
airplane Serial Number 42-40408 and will continue 
on subsequent B-24D, PB4Y-1 and C-87 airplanes. 

A further modification of the Air Intake Duct 
which began with B-24D airplane Serial Number 
42-40613 was the installation of a half screen, Part 
Number 32P1599, in the supercharger air inlet duct. 
This was prompted by the necessity for a device 
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to eliminate possible damage to the supercharger 
through contact with foreign objects, such a> 
mechanic’s tools which could enter through the air 


ducts. 

The Air Service Command was doubtful about 
covering one-half of the area of the inlet duct, due 
to the restriction which would be imposed under 
severe icing conditions. However, a flight test wsw 
conducted with a solid baffle, intended to emulate 
a completely iced screen, installed to cover the loWjj 
half of the air intake duct. The test indicated thwj 
this restriction had apparently no effect on mani¬ 
fold pressure or supercharger efficiency. 

The additional screen is to be mounted in ^ 
right hand air intake duct on each engine. J 1 
forward of the cooler duct take-off, as shown 
Figure 2. The screen is mounted so as to cover 
lower half of the duct. A six mesh screen is uS j 
that is, six openings per lineal inch. 
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Figure 3 

GUARDS ON PROPELLER REVERSE SWITCHES 


The Bureau of Aeronautics has deemed it neces¬ 
sity to install a switch guard on each of the pro¬ 
peller reverse return switches to prevent inadver¬ 
tent operation thereof. To comply with this recpiest, 
a switch guard, 28E3013, is being installed on 
each reverse return switch with new nameplates, 
29K3234-29F and 29E3234-30F which replace the old 
nameplates, NNE-018-63F and NNE-018-64F, see 
•igurc 3. 


| RE-ROUTING 

Elports from Field Service Representatives state 
Repeated failures of “TEE” fitting at engine in super- 
oil system. As a result corrective measures 
j^ rC ^ cn » the form of a flexible tube which has 
HP?placed between the tee and the engine and 
0rts which have been provided for the tee in 


Accomplishment of this change will be made in 
Service by Customer’s Service Personnel on Model 
PB2Y-3 airplanes, Bureau Serial Numbers 7043 to 
7045 inclusive and 7050 to 7076 inclusive, and 
PB2Y-3 airplanes, Bureau Serial Numbers 7046 to 
7049 inclusive and 7077 to 7088 inclusive. PB2Y-3 
and PB2Y-3R airplanes, Bureau Serial Numbers 
7089 and subsequent will have this change incor¬ 
porated thereon prior to delivery. 


OF OIL LINES 

order that engine vibration be isolated. 

This improvement was first installed on B-24D 
airplane Serial Number 42-40568 and will continue 
on airplanes of this model prior to delivery. B-24E 
airplanes in production will be affected by this 
change as soon as possible. 
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AROMATIC FUELS 


The following information is submitted in the hope 
of clarifying current discussions on aromatic fuels. 
Considerable misunderstanding has existed and we 
hope that this information, in conjunction with exist¬ 
ing Tech. Orders, will help the picture. 

Discussing “Aromatics” in gasoline is something 
like yelling “Fire!”; it's a good idea to first decide 
whether it’s a bonfire or a four alarm affair, because 
there are weak aromatic fuels and strong aromatic 
fuels. The presence of aromatic contents below 10% 
has practically no effect on aircraft fuel systems; 
higher contents up to 40% may have an effect if the 
system isn’t designed for use with such fuels. 


being added. We are informed by Richfield that the 
maximum Cumene content they expect to have to 
use to meet the current specification is around 8%. 
Right now it’s running closer to 5%. 


These aromatic gasolines have more deleterious 
effect on some synthetic rubbers than do non-aro¬ 
matic gasolines. The worst offender is Neoprene — 
which is one synthetic manufactured by Du Pont, 
and should not be used to denote any other synthetic 
rubber. Other synthetics, notably Thiokol, Hycar, 
Ameripol, and Chemigum are not appreciably af¬ 
fected by aromatic contents in gasoline up to 40%. 


“Aromatic” is a name given to a particular type 
of hydrocarbons. The most common aromatic hydro¬ 
carbons appearing in aircraft fuels are Benzene, 
Xylene, Toluene, and specialized derivatives of these 
three. These compounds appear naturally in certain 
“foreign” gasolines. They have a beneficial effect 
on the control of detonation under rich mixture 
operating conditions. For this purpose “aromatics” 
are being added to certain gasolines produced in the 
United States. Here’s the dope: 


All of our airplanes since the Spring of 1942 have 
been equipped with fuel systems satisfactory for 
aromatic content up to 40%, with the exception of 
the carburetor diaphragm, which until very recently 
had to be checked at frequent intervals. Our tests 
on gasoline containing 8% Cumene have indicated 
that this gasoline can be safely used wherever or¬ 
dinary 100 octane gasoline is satisfactory. 


During the past years the fuel specification, in 
calling for anti-knock quality of the fuel (commonly 
known as its “octane rating”) did not take into 
account the variation in anti-knock quality with 
changes in mixture. It has recently been found that 
two gasolines, both having the same anti-knock 
rating, could vary considerably in the detonation 
produced in an engine under rich mixture conditions. 
Therefore, the latest amendment to the fuel speci¬ 
fication was issued to call for a standardized anti¬ 
knock quality over a range of fuel air ratios, rather 
than at one specific fuel ratio. In order to improve 
the rich mixture anti-knock quality of certain gaso¬ 
lines, notably those produced from Western Crudes, 
an aromatic hydrocarbon called “Cumene” (or, if 
you prefer, the fancy name, Ipsopropylbenzene) is 


In general, the use of the letter “A” following 
the part number on fuel system parts indicates that 
it is satisfactory for gasolines with 40% aromatic 
content. Unfortunately, this marking was not stand¬ 
ardized in the early stages and so it is not an in¬ 
fallible guide. At any rate, you have nothing to 
worry about with domestic gasolines containing 
Cumene, even though they are being called “aro¬ 
matic fuels.” Foreign gasolines usually run around 
15% but may get up to 30% and when these arc 
used, the airplane serial number and Tech. Orders 
should be checked. 


This information, without going into too much 
technical detail, may assist some of your discussions 
with our various operators. If more detailed informa¬ 
tion is required, it may be quickest for the operator 
to contact an oil company office in his vicinity. How¬ 
ever, we shall be glad to attempt to answer any 
questions which may arise. 


ADDITIONAL FLIGHT DECK HEATERS REMOVED 


At the request of the Army Air Forces Material 
Center the three additional heaters located on the 
flight deck have been removed from B-24D airplanes. 
Beginning with Serial Number 42-40568 and con¬ 
tinuing on subsequent airplanes of this model this 


change will be made in production. 

This has been done in conformation with the 
weight reduction program, reducing weight by 4 


pounds. It, however, has not been reconimen 


that these heaters be removed from service airplane 5 
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SHOE REPLACEMENT 
ON 

B-24 TAIL BUMPER 

The plate steel shoe which was attached to the 
retractable tail bumper has been replaced by a cast 
shoe part number 32-L-389. This casting has greater 
wearing qualities and is designed to react more 
favorably to side loads, see Figure 4. 

The cast shoe replacement was first incorporated 
in production with B-24D airplane Serial Number 
42-40568 and will continue on subsequent R-24D 
and PB4Y-1 airplanes. 



Figure 4 


ARMY RECLASSIFICATION OF AIRCRAFT 


A Field Order Memorandum No. 70, dated Jan¬ 
uary 21, 1943, has been received from the Materiel 
Center, Wright Field on the subject of Reclassifica¬ 
tion of Aircraft. Quotations from this are provided 
for the information of Field Service Personnel: 

"1. The procedure set forth below will be fol¬ 
lowed in the reclassification of airplanes, in com¬ 
pliance with directive contained in letter, dated 
October 22, 1942, same subject as above, from the 
Chief of Air Staff, and memorandum, dated Novem¬ 
ber 2, 1942, from Chief of Staff, Materiel Command : 

a - R Prefix—When, for any reason, an airplane 
model is no longer considered entirely suitable to 
perform its primary combat mission, (that is, no 
longer a first line airplane), its standard model sym¬ 
bol will be prefixed by the letter R (Restricted). 
1 hus > the B-10 becomes the RB-10; the B-25A be¬ 


comes the RB-25A, etc. Combat planes will be placed 
in this restricted class only by authority of the Chief 
of Air Staff. When so placed, the airplanes will be 
immediately reclassified as “Substitute Standard,” 
without further reference to the Chief of Air Staff. 

“b. U Prefix—All cargo airplanes normally pro¬ 
viding capacity for eight persons, or less (including 
pilot), or in lieu thereof, for cargo weighing 14C0 
pounds, or less, will be prefixed by the letter U 
(Utility). Thus the C-35 becomes the UC-35, the 
C-72 becomes the UC-72, etc. (This designation will 
be applicable to all new procurement of airplanes 
in this class and specific authority for assignment 
of the “U” prefix from the Chief of Air Staff will 
not be required.)” 

The following Consolidated Vultee airplanes are 
affected by the R prefix: 

RB-24 RLB-30 RB-24A RB-24B RB-24C 
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Figure 1 


PLYWOOD 
REPLACES METAL i 
IN G-FILE RACK 

In line with the metal conservation program, ply- | 
wood has been substituted for metal wherever prac¬ 
ticable and possible. One of the many cases of such 
substitution is the plywood G-File rack which has 
replaced the metal rack in the bombardier’s com¬ 
partment at Station 0.1 on B-24F, D, and G air¬ 
planes, see Figure 1. 

This replacement began when the supply of metal 
racks was exhausted, on B-24D airplane Serial Num¬ 
ber 42-40483 and will continue on subsequent B-241). j 
E, and G airplanes. 



HYDRAULIC TEST CONNECTIONS 


lnip<> 

intake 1 


Because the bomb bay auxiliary fuel cells inter¬ 
fered with the accessibility to the inside of the fuse¬ 
lage panel in the forward bomb bay region, it has 
been found necessary to relocate the hydraulic test 
connections to a more accessible location. 

The relocated test connections can be found on 
the aft right hand side of bulkhead 5.0, mounted on 
the diagonal beam that supports the manual bomb 
door cranking device, as shown in Figure 2. 

This change is effective on B-24D airplane Serial 
Number 42-40568 and subsequent. 

The purpose of the test stand connections is to 
provide a means of coupling an outside source of 
hydraulic pressure to the airplane’s hydraulic sys¬ 
tem so that the hydraulic units may be operated and 
tested when the main and auxiliary pumps are in¬ 
operative. 
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ON INDUCTION SYSTEM COUPLINGS 



Importance of maintaining proper carburetor air 
intake pressures throughout the entire induction 
system cannot be over-emphasized. Leaks in the 
induction system cause drop in manifold pressure 
a nd loss in engine power output. This in turn will 
cause over revving and probable damage to the 
turbosupercharger. 

Starting with airplane B-24D Serial Number 42- 
40650 changes in the induction system were made to 
further prevent air leakage. 

Ihere are three (3) seal couplings between the 
turbosupercharger outlet and the carburetor air 
SCOo P, as shown in Figure 3. An inch wide, .064 
thick synthetic rubber strip (CVAC-ZM-048, Type 
. ) has been cemented at the end of each adjoin- 
,n g duct. The rubber coupling is then clamped down 
jpuncr a more effective seal with the rubber-to- 
11 ) h er contact, see inset Figure 3. 

coat of Bostik 624N precoat is applied to the 


end of the duct and allowed to dry for 45 minutes. 
A coat of Bostik M50 cement is then applied both 
to the duct and the rubber strip, and allowed to 
dry for 45 minutes. The strip is then pressed firmly 
in place. 

Similarly a gasket is cemented at the intercooler 
inlet and outlet, and on the faces of the mating ducts. 
This double gasket surface provides a better seal 
and also cuts down the effect of the gasket pulling 
away in case bolts are overtorqued. 

A stiffening web is built in diametrically across 
the turbo-to-intercooler duct. It will eliminate dis¬ 
tortion of the duct and prevent weakening of the 
welded seam, failure of which was a possible source 
of air leakage. 

These improvements will appreciably reduce the 
amount of leaks in the carburetor air intake system 
and solve to a great extent one of the service prob¬ 
lems. 
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NEW LANDING LIGHTS 
FOR 

PB2Y AIRPLANES 


The reflector and lens assembly of the present 
landing light, Number ST 1220, has corroded to such 
an extent from electrolytic action that the lens 
assembly dropped out under vibrating conditions. 
Investigation revealed the fact that the reflector 
which is a plated brass assembly, is held in the low¬ 
ering mechanism housing of aluminum alloy by a 
brass clamping ring. The gear rack riveted to the 
above mentioned housing is also brass. It is to be 
concluded that this failure resulted from lack of 
insulation of the dissimilar metals used in the lamp 
and from lack of prevention of the entrance of salt¬ 
water into the interior of the lamp. 

Improved sealed beam landing lights, Grimes 
Number G3200 Type AN3095-2, are being produced 
by Grimes Manufacturing Company of Urbana, 
Ohio, for replacement of present type Number 
ST1220, in accordance with Specification AN-L-11 
Electrically Retractable Landing Lights. The new 
lights incorporate a 250-watt all glass sealed reflects® I 
lamp, and appear much superior to the old type 

They are shown in Figures 4, 5 and 6. 

• 

A service bulletin is being prepared by the 
Service Department, San Diego Division, giving 
instructions for the proper installation. 4 he ne" 
installation will be effective on Model PB2Y-3 aj l( J | 
PB2Y-3R airplanes of Contract 78903, Bureau Seria 
Numbers 7043 to 7104 inclusive. Production install* 
tion began with PB2Y-3 airplane Bureau Serial Nutf 
her 7105 and will continue on subsequent PBaX;* 
and 3R airplanes. 

All removed landing lights are to be returned to j 
the Naval Aircraft Factory, Philadelphia, 
vania. It is to be noted that this change is 
fective on those airplanes wherein leading edge 
ing lights are designated. 
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TECHNICAL ORDER NUMBERS 
WITH CORRESPONDING 
SERVICE BULLETIN NUMBERS 


The following list of Technical Order numbers for Army Models is pub¬ 
lished for the information and reference of field operating personnel. This 
list is complete as of this date and indicates the Technical Orders published 
covering service bulletins issued by Consolidated Vultee Aircraft Corporation. 


T.O. 01-5-6 

Elevator Trim Tab Servo Movement and Elevator 
Control Cable—Adjustment of. 9-9-42 

Service Bulletins: B-24D No. 89A — C-87 No. 24 
PB4Y-1 No. 27-RB-24C No. 54 

T.O. 01-5-8 

Radio Operator’s Seat Locking* Mechanism—Re¬ 
placement of. 9-12-42 

Service Bulletin: B-24D No. 90A 

T.O. 01-5-9 

brake Line—Modification of. 10-26-42 

Service Bulletin: B-24D No. 101A 

T.O. 01-5-10 

Brake Bleeder Valve Pin Lock Nut with Valve Cap 
and Gasket—Replacement of. 11-7-42 

Service Bulletins: B-24D No. 104 — C-87 No. 1 — 
PB4Y-1 No. 1 

T.O. 01-5-11 

Instruction Plate on Emergency Hydraulic System 
—Revision of. 10-30-42 

Service Bulletins: B-24D No. 102-RB-24C No. 59 
— RB-24A No. 30-RB-24 No. 29-RLB-30 No. 109. 

T.O. 01-5-12 

Carburetor Air Filter—Installation of. 11-20-42 

Service Bulletins: B-24D No. 11 IB — C-87 No. 7 
— PB4Y-1 No. 6 

T.O. 01-5-14 

Insulation of Ignition Switch Box—Installation of. 

9-14-42 

Service Bulletin: B-24D No. 92 
T.O. 01-5-15 

Lear Cylinder Exhaust Gaskets—Removal of. 

9-29-42 

Service Bulletins: B-24D No. 97-RB-24C No. 57 


T.O. 01-5-18 

Engine Cowl Baffles—Repair and Replacement of. 
7-2-42 

Service Bulletins: B-24D No. 42B — RB-24C No. 
37 B 

T.O. 01-5-19 

Rudder Ribs—Reinforcement and Replacement of. 

1- 8-43 

Service Bulletins: B-24D No. 123B — C-87 No. 16 
— PB4Y-1 No. 17 — RB-24C No. 62 

T.O. 01-5-22 

Wing Trailing Edge Over Flaps—Reinforcement of. 

2- 15-43 

Service Bulletins: B-24D No. 13 8 — C-87 No. 27 — 
PB4Y-1 No. 31 

T.O. 01-5-24 

Horizontal Stabilizers—Reinforcement of Upper 
Surface. 1-30-43 

Service Bulletins: B-24D No. 133B — C-87 No. 22B 
— PB4Y-1 No. 25B — RB-24C No. 64B 

T.O. 01-5-25 

Engine Cowl Flaps—Repair of. 12-1-42 

Service Bulletins: B-24D No. 112A — C-87 No. 8A 
— PB4Y-1 No. 7A 

T.O. 01-5-26 

Outer Wing Panel 'Bulkheads—Rework of. 1-1-43 
Service Bulletins: B-24D No. 121A — C-87 No. 14A 
— PB4Y-1 No. 15A — RLB-30 No. Ill 

T.O. 01-5-27 

Roller Fairlead for Flap Cable—Addition of. 
2-13-43 

Service Bulletins: B-24D No. 13 6 — C-87 No. 26 — 
PB4Y-1 No. 29 

T.O. 01-5-31 

Controls-Removal of Aileron and Elevator Ten¬ 

sion Regulator Guards. 2-11-43 

Service Bulletins: B-24D No. 143—PB4Y-1 No. 3 6 


(Continued on Next Page) 
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TECHNICAL ORDER NUMBERS (continued) 


T.O. 01-5-33 

Main Landing Gear Actuating Cylinder—Provision 
for a Relief Hole in. 11-9-42 

Service Bulletins: B-24D No. 108 — C-87 No. 5— 
PB4Y-1 No. 3 

T.O. 01-5-36 

Auxiliary Wing Fuel Cells—Installation of Access 
Door—Inspection of. 4-24-43 

Service Bulletins: B-24D No. 149 — C-87 No. 34 — 
PB4Y-1 No. 42 

T.O. 01-5E-8 

Return Springs to Return Valves—Addition of. 
10-1-41 

Service Bulletins: RB-24 A No. 3-41 — RB-24 No. 

3-41—RLB-30 No. 10-41—LB-30 A No. 3-41— 
LB-3 OB No. 3-41 

T.O. 01-5E-10 

Spare Baffle Cups—Provisions for. 2-9-42 

Service Bulletins: B-24D No. 6 — RLB-30 No. 6 

T.O. 01-5E-15 

Life Raft Release Mechanism—Modification of. 

4- 9-42 

Service Bulletins: B-24D No. 10 — RB-24C No. 18 
RB-24 A No 21—RB-24 No. 21—RLB-30 No. 83— 
LB-30 A No. 21—LB-3 OB No. 21 

T.O. 01-5E-16 

Landing Gear—Upper Side Brace Strut. 3-12-42 

Service Bulletins: B-24D No. 5 — RB-24C No. 15 — 
RB-24 A No. 19—RB-24 No. 19—RLB-3 0 No. 80— 
LB-30 A No. 18—LB-3 OB No. 18 

T.O. 01-5E-17 

Landing Gear Control Handle—Replacement of 
Switch on. 4-7-42 

Service Bulletins: B-24D No. 12 — RB-24C No. 19 
—RLB-30 No. 85 

T.O. 01-5E-18 

Pressure Gauge for Nose Wheel Accumulator. 

5- 8-42 

Service Bulletins: B-24D No. 31 — RB-24C No. 29 
—RB-24A No. 23—RB-24 No. 23—RLB-30 No. 
92—LB-30 A No. 23—LB-3 OB No. 23 

T.O. 01-5E-20 

Wing Trailing Edge Over Flap—Modification of. 
5-2-42 

Service Bulletins: B-24D No. 27 — RB-24C No. 24 
—RLB-30 No. 89 

T.O. 01-5E-21 

Mechanical Bomb Door Uplocks. 5-6-42 

Service Bulletins: B-24D No. 28 — RB-24C No. 26 


T.O. 01-5E-23 

Bracket Assembly, Bomb Hoist Pulley—Replace¬ 
ment of. 4-27-42 

Service Bulletins: B-24D No. 23 — RB-24C No. 22 
—RB-24A No. 22—RB-24 No. 22—RLB-30 No. 
88—LB-30 A No. 22—LB-3 OB No. 22 

T.O.01-5E-26 

Nose Wheel Shimmy Damper—Modification of. 

6- 19-42 

Service Bulletin: B-24D No. 34 
T.O. 01-5E-27 

Main Landing Gear Front Pivot Shaft and Bushing 
—Replacement of. 6-22-42 

Service Bulletins: B-24D No. 3 8 — RB-24C No. 34 
—RLB-30 No. 93 

T.O. 01-5E-28 

Nose Wheel Door Emergency Latch Mechanism. 

7- 3-42 

Service Bulletins: B-24D No. 44 — RB-24C No. 38 
—RLB-3 0 No. 94 

T.O. 01-5E-30 

Spring Loaded Ball and Socket Tail Pipe Joints— 
Inspection of. 7-1-42 

Service Bulletins: B-24D No. 41 — RB-24C No. 36 
T.O. 01-5E-33 

Main Landing Gear Down Latch Pace Insert Screws. 
7-24-42 

Service Bulletins: B-24D No. 69 — RB-24C No. 50 
—RB-24A No. 27—RB-24 No. 27—RLB-30 No. 
100—LB-30 A No. 27—LB-3 OB No. 27 

T.O. 01-5E-36 

Main Landing Gear Tire Lock Ring—Removal of 
Collar from. 9-11-42 

Service Bulletins: B-24D No. 86 — RB-24C No. 52 
—RB-24A No. 28—RB-24 No. 28—RLB-30 No. 
104—LB-30 A No. 28—LB-3 OB No. 28 

T.O. 01-5EC-7 

Addition of Standard Instructions, Full Transfer 
Unit. 2-27-42 

Service Bulletin: B-24D No. 2 

T.O. 01-5EC-9 

Modification of Rudder and Elevator Trim Tabj 
Torque Tubes. 3-18-42 

Service Bulletin: B-24D No. 3 

T.O. 01-5EC-12 

Installation of Manifold Drains for Self-Sealifljj 
Fuel Cells. 4-8-42 

Service Bulletin: B-24D No. 7 
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TECHNICAL ORDER NUMBERS (continued) 


T.O. 01-5EC-15 

Rework of Landing Gear Indicator Light and Pro¬ 
visions for Spare Bulb. 4-7-42 

Service Bulletin: B-24D No. 16 

T.O. 01-5EC-16 

Relocation of Pilot’s and Co-Pilot's Sun Visors. 
4-15-42 

Service Bulletins: B-24D No, 17 — RB-24C No, 21 
T.O. 01-5EC-17 

Modification of Supercharger Regulator Control. 
4-1-42 

Service Bulletins: B-24D No, 9 — RB-24C No, 28 
T.O. 01-5EC-19 

Installation of Filter Capacitors. 4-2-42 

Service Bulletins: B-24D No, 4 — RB-24C No, 17 

T.O. 01-5EC-20 

Installation of Inverter Transfer Relay and Noise 
Filter. 4-28-42 

Service Bulletin: B-24D No, 2 5 

T.O. 01-5EC-21 

Installation Plate for Brake Bleeder Valve. 4-24-42 

Service Bulletin: B-24D No, 19 

T.O. 01-5EC-22 

Modification of Landing Gear and Flap Selector 
Valve Lines. 4-27-42 

Service Bulletin: B-24D No, 2 OB 

T.O. 01-5EC-24 

Modification of Generator Conduit Attachment. 
4-27-42 

Service Bulletin: B-24D No, 22 
T.O. 01-5EC-25 

Installation of Blast Cooling of Type P-1 Gener¬ 
ators. 5-8-42 

Service Bullet his: B-24D No, 32B — RB-24C No, 30 
T.O. 01-5EC-27 

Addition of Drain Hole on the Turbosupercharger 
Balance Line. 4-25-42 

Service Bulletin: B-24D No, 21 

T.O. 01-5EC-28 

Addition of Throttle Control Lever and Turbo Reg¬ 
ulator Control Stops. 6-22-42 

Service Bulletins: B-24D No, 37 — RB-24C No, 31 

T.O. 01-5EC-29 

lop Turret Interphone Installation and Provisions 
for Additional Cordage. 6-25-42 

Service Bulletin: B-24D No, 39A 


T.O. 01-5EC-30 

Modification of Pilot’s and Co-Pilot’s Seat Mech¬ 
anism. 6-19-42 

Service Bulletins: B-24D No, 3 5 — RB-24C No, 32 
T.O. 01-5EC-31 

Replacement of Relief Valve Line on Turbosuper¬ 
charger Oil System. 7-1-42 

Service Bulletin: B-24D No, 43 

T.O. 01-5EC-32 

Replacement of Turbosupercharger Regulator Oil 
Line. 6-24-42 

Service Bulletins: B-24D No, 36 — RB-24C No, 33 
T.O. 01-5EC-33 

Addition of Terminal and Connecting Wire Radio 
Liaison Junction Box. 7-11-42 

Service Bulletins: B-24D No, 54 — RB-24C No, 3 8 

T.O. 01-5EC-34 

Bomb Controls—Stenciled Instructions on the 
Bomb Control Quadrant. 7-3-42 

Service Bulletin: B-24D No, 44 

T.O. 01-5EC-36 

Replacement of Propeller Anti-Icing Lines. 7-14-42 

Service Bulletins: B-24D No, 53 — RB-24C No, 44 

T.O. 01-5EC-37 

Selector Switch Nameplate on Pilot’s Switch Panel 
—Replacement of. 7-17-42 

Service Bulletin: B-24D No, 59 

T.O. 01-5EC-39 

Torque Readjustment of Exhaust Port Bolts. 
7-8-42 

Service Bulletin: B-24D No, 47 
T.O. 01-5EC-42 

Replacement of Engine Crank Case Oil Breather 
Line. 5-6-42 

Service Bulletins: B-24D No, 29 — RB-24C No. 27 
T.O. 01-5EC-43 

Installation of Forward Astro Compass Support. 
7-28-42 

Service Bulletin: B-24D No. 72 
T.O. 01-5EC-44 

Installation of Retractable Tail Skid. 12-19-42 

Service Bulletin: B-24D No. 5 OB 

T.O. 01-5EC-47 

Bomb Control Linkage. 7-24-42 

Service Bulletins: B-24D No. 46 — RB-24C No. 40 


(Continued on next page) 
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TECHNICAL ORDER NUMBERS (concluded) 


T.O. 01-5EC-48 

Nose Landing Gear Release Cable—Replacement of. 
8-26-42 

Service Bulletin: B-24D No. 78 
T.O. 01-5EC-49 

Starter Control Wiring—Revision of. 8-25-42 

Service Bulletin: B-24D No. 77 

T.O. 01-5EC-50 

Floor Beams—Reinforcement of. 1-6-43 

Service Bulletins: B-24D No. 76B — RB-24C No. 
49B 

T.O. 01-5EC-51 

Engine Rear Cowl Former—Inspection, Replace¬ 
ment and Repair of. 9-14-42 

Service Bulletin: B-24D No. 91 

T.O. 01-5EC-52 

Self-Sealing Oil Tanks—Installation of. 11-2-42 

Service Bulletin: B-24D No. 103 

T.O. 01-5EC-54 

Inverter Relay Box Wiring Diagram—Installation 
of. 8-28-42 

Service Bulletin: B-24D No. 83 
T.O. 01-5EC-56 

Pilot’s and Co-Pilot’s Seats—Reinforcement of. 
11-11-42 

Service Bulletins: B-24D No. 105 — C-87 No. 2 
T.O. 01-5EC-57 

Pilot’s and Co-Pilot’s Armor Plating—Installation 
of Decalcomanias on. 11-20-42 

Service Bulletins: B-24D No. 110 — PB4Y-1 No. 5 


T.O. 01-5EC-58 

AFCE Fuse—Replacement of. 12-12-42 

Service Bulletins: B-24D No. 107A — C-87 No. 4A 
— PB4Y-1 No. 2A 

T.O. 01-5EC-59 

2000 lb. Bomb Shackle—Installation of Type D-5 
Indicator Switch. 10-30-42 

Service Bulletin: B-24D No. 96A 

T.O. 01-5ED-7 

Elevator Locking Device. 2-10-42 

Service Bulletin: RLB-30 No. 66 

T.O. 01-5ED-10 

Reinforcement of Radio Operator’s Compartment 
Floor. 11-10-42 

Service Bulletin: RLB-30 No. 108 
T.O. 01-5ED-12 

Modification of Antenna Attachment. 12-4-41 
Service Bulletin: RLB-3 0 No. 53 

T.O. 01-5ED-17 

Relocation of Oil Breather Pipe for Main Crank¬ 
case. 3-31-42. 

Service Bulletin: RLB-30 No. 84 
T.O. 01-5ED-21 

Modification of Landing Gear and Flap Selector 
Valve Lines. 5-5-42 

Service Bulletin: RLB-30 No. 91 

T.O. 01-5ED-22 

Drain Holes in Gyro Pilot Air Filter. 1-28-42 

Service Bulletins: RLB-30 No. 64 — LB-30 A No. 
16—LB-3 0B No. 16 
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FIELD SERVICE BULLETIN 

Published Semi-Monthly by 

FLIGHT AND SERVICE DEPARTMENT 

CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California 


REINDEXING OF PROPELLERS 
B-24D and B-24E AIRPLANES 


To avoid difficulty in constant-speed operation 
when cruising at high altitude, the propellers in¬ 
stalled on all B-24D and B-24E airplanes will be 
reindexed by modifying the stops, Part Nos. 
52932-10-90 and 52933-10-90, to Part Nos. 52932-18-98 
and 52933-18-98, in accordance with the instructions 
given in Technical Order 01-5EC-67. 

Propellers already modified may be identified as 
follows: Inspect the propeller for the stencil indi¬ 
cating the setting. If the propeller has 6477A-0 
blades set 18 degrees minimum, or if it has 6153A-18 
blades marked “Range 18-98” it has already been re¬ 
indexed and will not be modified. If the propeller 
has 6477A-0 blades set 16 degrees minimum, or if it 
has 6153A-18 or 6353A-18 blades without a mark 
“Range 18-98,” the propeller has not been reindexed 
but must be modified in accordance with Technical 
Order 01-5EC-67. 

This modification permits the blades to go to a 
higher angle before the cam roller reaches the knee 
of the cam, thus extending the blade angle range 
through which the governor can maintain constant- 
speed operation, and increases the low angle set¬ 
ting of 6477A-0 blades from 16 degrees to 18 degrees. 

Propellers with 6477A-0 blades set 18 degrees 
minimum will not permit development of 2700 r.p.m. 
at 48 inches manifold pressure with the airplane sta¬ 
tionary under all conditions. Depending on the air 
density, the r.p.m. at 48 inches manifold pressure 
will be between 2600 and 2700. As the propeller un¬ 
der these conditions is against the low pitch stop, 


higher r.p.m. cannot be reached by adjustment of 
the governor. Any attempt to adjust the governor 
to obtain higher r.p.m. with the airplane stationary 
will result in dangerous overspeeding in flight. Care 
will be taken to readjust governors on a test stand 
when necessary, or, if a test stand is not available, 
by means of flight tests. 


Pending issuance of revised operating instruc¬ 
tions, care will be taken not to exceed the maximum 
permissible manifold pressure, or to adjust gover¬ 
nors incorrectly by tests with the airplane stationary. 
As the low angle setting of 6153A-18 and 6353A-18 
blades is not changed by this reindexing, no differ¬ 
ence in performance should be noted on airplanes 
equipped with these blades. 

Hamilton Standard Representatives will assist in 
accomplishing this change on the airplanes in ser¬ 
vice, if necessary. 


To insure feathering under cold weather condi¬ 
tions, the feathering line should be completely lagfH 
including high pressure elbow on governor. 

Pacific Airmotive has started incorporation of this 


change on all B-24D propellers prior to delivery to 
Consolidated Vultee, but will place a wavy l* nC 
through the old indexing arrow and add a new n 
dexing arrow with an electric needle. 

B-24D airplane Serial Number 42-40408 and sub 
sequent airplanes will have this modification ^ c< J r 
porated prior to delivery. The Serial Number of t 
B-24E airplane first having this change incorp 0 
ated, has not yet been obtained. 
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LORD MOUNTING 
OF NOSE RING AND 
COWL FORMER RING 
ON B-24D 


Approx. 5ft 



Various means of attaching the nose cowl and 
cowl flap rings to the engine, used to date have 
proved quite unsatisfactory. In all cases the attach¬ 
ment was rigid. The “Y,” or extruded, angle sup¬ 
ports or the recent .188 flat alclad strips were bolted 
in two places to the cowl lugs on the engine cylinder 
heads at one end and in one place to the cowl ring 
at the other. 

After some hours in service one or two of the 
overstresied supports broke in two in an effort to 
absorb the high degree of engine expansion and 
vibration. Invariably some of the remaining sup¬ 
ports, now overloaded, also failed. This condition 
created a service problem which demanded redesign. 

A new design has gone into production on B-24D 
airplane Serial Number 42-40743 and subsequent, 
utilizing Lord Shock Mounts, see Figure 1. A sup¬ 
porting ring, concentric with the engine, holds 14 
equally spaced retainer brackets, see Figure 3. C. V. 
A. C. Lord Mount No. 2975 is clamped in the sleeve 
<>t each bracket. An “H”-shaped link straddles the 
honl Mount at one end and a “T”-shaped lug at the 
uther, see Figure 2. The lug is bolted to the engine 
C(nv l big on a cylinder head. These forces due to 
expansion and vibration are transferred from the 
engine to the “T”-shaped lug, to the “H”-shaped 
link and then absorbed by the Lord Mount. 

1 his concentric location and equal spacing of the 
Mounts affords even distribution of forces 
r 4h radial and tortional. The installation is used on 
th the nose and cowl flap rings. 

j lexibility of this design should eliminate the 
existing problem in service. 


Figure 1 


Approx.4"' 



Figure 2 


Approx. 5 ft. 



Figure 3 


p 
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AUXILIARY FUEL CELL INSTALLATION 

ON B-24D 


Remove cells from shipping boxes. Be sure the 
nipple fittings on the outside of cells are not dam¬ 
aged. Do not handle cells by grasping fittings. Do 
not set cells down on nipple fittings. Check hand 
hole interconnector holes and threads for damage 
to nut threads or interference in through hole 
clearances. Coat outside cell surface with soap¬ 
stone to allow cells to slide into cavities without 
binding or sticking. Tape edges of bulkhead holes 
through which cells are installed to avoid cutting or 
snagging. Also tape all sharp corners or any part 
of cavity surfaces which might snag or cut cells 
(2" adhesive tape gives best results.) 

Installation of Outboard Cell 

Collapse outboard cell and strap with web straps, 
which have easily released buckles. Place straps so 
they do not interfere or damage fittings, see Figure 


5. Attach long strap, No. 5, securely to strap Xo. 2 
and thread under strap No. 1 at left end of col¬ 
lapsed cell as shown in Figure 5. Thread strap Xo. 
5 through bulkheads along forward spar to enable 
men installing cell to pull forward end of cell into 
cavity, see Figure 6. At the same time, pull end 
of cell inboard against bulkhead to allow cell to b< 
bent at strap No. 3 and enter the cavity with as lit¬ 
tle binding and forcing as possible, see I’igure ' 
(See note No. 1.) After cell is in cavity, l>etor< 
removing straps, be sure that cell is in correct posi 
tion to make fitting hook-up. Remove straps an 
shape cell to cavity. Connect vent to fitting. Be S 
manifold fitting is correctly aligned in wing * s 
hole, and then install ribs. 

Rib Installation 

There are two types of rib installation. The 
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is installed in the cell and secured to the interior 
with tie strips after first bolting circular rib connec¬ 
tions. The new type rib was designed to eliminate 
the tie strips and is being used in all new cells. As¬ 
sembly of this type is accomplished by bolting ribs 
to each other, as in Figure 9, to form a rib frame¬ 
work inside the cell, which, due to cell contours, 
firmly holds bolted assembly in place, doing away 
with the necessity of rib ties. Either type of rib in¬ 
stallation is approved and satisfactory and should 
be made according to instructions. 

It is important when installing ribs, that care be 
taken to prevent damage to the inside of the cell. 
Circular ribs should be closed as tightly as possible, 
while being placed in the cell and in position, and 
adjusted to fit the cell after the rib is placed cor¬ 
rectly on the chafing strips. All rib ties should be 
made with square knots. 

Installation of Center Cell 

Thread rib ties in eyelets. Collapse cell and strap 
as for outboard cell, Figure 5. Attach strap No. 5 
as on outboard cell and pull into position in cavity. 
After! strapped cell has been installed in cavity, re¬ 
move straps No. 2, 3 & 6. Before removing end 
straps, hook up center cell outboard handhole fitting 
to inboard handhole fitting on outboard cell. By 
leaving end straps on for this hook-up operation, it is 
possible to shift center cell around in cavity to line 
up handhole connections as needed. Also it is easier 
and quicker to hook up outboard side of center cell 
with cell held collapsed by end straps, as man mak¬ 
ing hook-up is not working through two handhole 
fittings, but has the additional clearances to move 
and handle himself through the bulkhead center 
opening. When connection is made, remove the 
"traps. Push cell by hand to cavity walls and in¬ 
stall rigs. (See notes 4 & 5.) Hook up fittings ac¬ 
cording to outboard cell instructions. 

Installation of Inboard Cell 

Install filler neck casting to cell. Thread rib ties 
through eyelets. Proceed as for outboard and center 
cells. Remove straps. PTook up the vent fittings on 
.top of cell and then attach filler neck casting to wing 
s kin. Make handhole connection to center cell. In¬ 
stall outlet tube and strainer on inside of cell to 
°utlet fitting. Care should be taken in this opera- 
| ,on to be sure that a right hand tube is installed 
*nto a right hand cell and a left hand tube in a left 

uid cell. Outlet hook-up can then be made as nec- 

ss arv on outsit 0 f ce ip # After cell connections are 
Jicri ' ns * a ^ r iks (see notes 4 & 5). Install hand- 
c access door. Install reinforcement for inboard 
e °f inboard cell. Install truss in bulkhead. 



Figure 5 



Figure 6 
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CAUTION 


General Notes 

1. It is important to note the position of cells as 
they are passed through bulkhead holes to insure 
quick installation and to prevent damage to cell. The 
cells should be held in a flat or level position in rela¬ 
tion to bulkhead holes. Some installation centers 
have made metal chutes to guide cells into the cavity 
and to maintain cell’s proper position while feeding 
through bulkhead opening. This makes the instal¬ 
lation much easier and much quicker and lessens the 
probability of damage. The recommended chute can 
be made of 16 gauge sheet metal formed to fit the 
openings in the bulkhead. The chute should be semi¬ 
circular with closed side forward. The chute is held 
in place by cleats over lips of the holes in the bulk¬ 
heads. 

2. Bulkhead openings and hat sections should be 
carefully taped to avoid damaging cells during and 
after installation. 

3. Firewall hole for drain fittings on all cells should 
have a hole large enough to clear the fitting nipple 
after nipple is taped to prevent damage by contact 
with edges of the hole. 

4. Care must be taken on rib installation to avoid 
scuffing or tearing of cell interior. 




5. Persons working on inside of cells should be 
very careful of damage by tools and by heat from 
extension lights. Shoes should be removed before en¬ 
tering cell. 

6. Care should be taken to insure no more than 
35-45-inch pound on ] /[~28 handhole connection bolts. 

7. Do not bend cell at inspection door or at any 
point where rubber fittings adjoin cells. 

8. Do not pry on rubber fittings or cells with sharp 
tools of any kind. 

9. Be sure all openings are covered while cell 
out of airplane. 

10. It is recommended that all fitting connections 
be made dry without the use of sealing materials. 
If sealant of any type is used it should be thorough!) 
tested for damaging action on fitting material before 
use. 

11. In removing cells all fitting connections uhk s 
be disconnected, ribs removed, cells collapsed in ca ' 
ity and strapped per instructions for installation, 
removed with as little damage to cell as possible, i 
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B-24D OIL SEPARATOR 
AND RELIEF VALVE 


Field Service Bulletin 


Figure 10 


Figure 11 

Consolidated Vultee Aircraft Corporation 


With the installation of a larger oil separator, 
PESCO No. 218Y, see Figure 10, replacing the 
PESCO No. 218T installation, a new support bracket 
was designed and installed. The vacuum relief valve 
which was located on the forward side of the oil 
cooler support was moved to the forward side of 
the starter manual crank shaft support bracket to 
provide a more adequate adjustment clearance as 
shown in Figure 11. 

This location provides greater accessibility, it 
now being possible to service the valve by remov¬ 
ing the bottom panel and reaching it from below. As 
it is recommended that the screen in the relief valve 
be cleaned and the connections checked at every 
20 hour inspection period, accessibility is a fea¬ 
ture to be considered. 

The relocation of this valve started on B-24D air¬ 
plane Serial Number 42-40724 and will continue on 
subsequent B-24D and B-24E airplanes. 
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RUDDER TAB— B-24D 

The rudder structure assembly of B-24D airplanes 
has been redesigned to provide a 70% longer tab, see 
Figure 12. This redesign makes it possible to hold 
higher rudder angles with less force and further it 
increases the effectiveness of the tab to the point 
that it will overcome the effect of two dead engines 
on one side of the airplane in the event of engine 
failure. 

The new 70% longer rudder tab has 15° servo at 
20° rudder, the same as the old short tab. 

It is permissible to use one short rudder tab and 
one long rudder tab on the same airplane in cases 
where a shortage of spare parts necessitates the prac¬ 
tice. However, there is an advantage gained in 
having at least one long tab because in the 
event of failure of an engine the long tab will help 
to balance out the rudder control forces, thereby 
lessening the load on the pilot. 

This tab is being supplied in metal, Part No. 
32T319, and in plastic plywood, Part No. 32T318. 
alternate part. 

This improvement is incorporated on B-24D air¬ 
plane Serial Number 42-40653 and subsequent. 

Note: If a long tab is used a heavier pushpull tube 
must be used. 

Figure 12 

SPARE ANTENNA STOWAGE ON B-24D 



At the request of the Army Air Forces Materiel 
Center a spare antenna kit is being provided on 
B-24D and E airplanes. This has been deemed nec¬ 
essary as trailing wire antennae are being lost due 
to evasive action, gun fire and icing conditions. 

This kit contains an antenna reel bobbin, loaded 
with 250 ft. of wire, W-106-A, a weight, WT-7A and 
a small clip to attach the wire to the weight quickly 
after it has been threaded through the fairlead. 
The continuation of the use of Weight WT-7A is 
the result of considerable research on the antenna 
weight problem. The use of other types of weights, 


FUEL CELL DOORS 

The present fuel tank doors 29W3676-6L and 
29W3676-6R, located inboard in the lower surface of 
the center section of the wing between wing station 
Number 0 and Number 2, are being replaced with 
fuel tank doors of the same part numbers, which, 
however, have access doors incorporated therein. 
The access door will provide a small manhole 
through which admission can be gained to the fuel 

Consolidated Vultee Aircraft Corporation 


including beaded types, was carefully investigated 
and the possibility of their use with the standard 
fairlead Avas rejected for mechanical and inter¬ 
changeability reasons. 

The above items are furnished in suitable canvas 
containers and are stowed, one at Bulkhead No. 4.0 
near the remote antenna reel, and one at Bulkhead 
No. 3.1. They are government furnished equipment. 

The installation will be incorporated on B-24D 
airplanes Serial Number 42-40743 to Serial Number 
42-40848 inclusive. 


REPLACED ON PB2y's 

cell bottom opening without removing the entir 
fuel tank door. 

The change will be accomplished in Service 
any sixteen Model PB2Y-3 airplanes designated 3 
the Bureau of Aeronautics between Bureau Scrn 
Numbers 7043 to 7052 inclusive and 7054 to 'jjH 
inclusive. PB2Y-3 and PB2Y-3R airplanes, By** 
Serial Numbers 7053, 7077 and subsequent v 1 
modified prior to delivery. 
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BUREAU CHANGE NUMBERS WITH CORRESPONDING 
SERVICE BULLETIN NUMBERS 


The following list of Bureau Change Numbers for Navy Models is pub¬ 
lished for the information and reference of field operating personnel. This 
list is complete as of this date and indicates the Bureau Changes published 
covering service bulletins issued by Consolidated Vuftee Aircraft Corporation 
for PBY and PB2Y airplanes. 


Bureau Change No. 34 

Service Bulletin: PBY-5 No. 10B 

Replacement of Propeller Feathering Line Clips. 
1-7-42 

Bureau Change No. 35 

Service Bulletin: PBY -5 No. 12A 

Reinforcement to Upper Deck Plating at Bulk¬ 
head No. 6.0. 1-21-42 

Bureau Change No. 38 

Service Bulletin: PBY-5 No. 13 

Heavier Spring for Mooring Gear Quick Release 
Fitting. 1-14-42 

Bureau Change No. 40 

Service Bulletin: PBY-5 No. 14 

Correction of Leaks at Fuel Shut-Off Valve. 

1-20-42 


Bureau Change No. 49 

Service Bulletin: PBY-5 No. 15A 

Installation of Improved Adjustment — Bomb- 
sight Mounting Base. 3-9-42 

Bureau Change No. 41 

Service Bulletin: PBY-5 No. 17 

Replacement of Oil Drain Valves. 1-27-42 

Bureau Change No. 21 

Service Bulletin: PBY-5 No. 18 

Modification of Self-Sealing Fuel Cell Installation. 

2-23-42 


Bureau Change No. 54 

Service Bulletin: PBY-5 No. 20A 


Modification to Torpedo Installation. 4-16-42 
Bureau Change No. 44 

Service Bulletin: PBY-5 No. 21 
Addition of Rudder Inspection Door. 2-13-42 
Bureau Change No. 48 

Service Bulletin: PBY-5 No. 23 
Cooling of Accessory Compartment—Engine Na¬ 
celle. 2-19-42 


No. 51 
PBY-5 No. 24A 


Bureau Change 

Service Bulletin: _^ _ 

Installation of Self-Sealing Fuel Lines. 10-24-42 

Bureau Change 
Service Bulletin: 
installation of 
Hoisting Eye. 

? Ure au Change 


Over 


Ser 


No. 65 
PBY-5 No. 31A 

Lawrence A.P.U. Pad-Eye 
6-8-42 

_ _ No. 75 

,"! Ce Bulletin: PBY-5 No. 41 

y — Stove Warming Plate — Addition of. 


Bureau Change No. 78 

Service Bulletin: PBY-5 No. 43 

Lawrence Auxiliary Power Unit — Cooling Air 
Intake Duct — Modification of. 7-24-42 
Bureau Change No. 85 

Service Bulletin: PBY-5 No. 51 

Electrical Wiring for Hot Plates. 10-3-42 
Bureau Change No. 98 

Service Bulletin: PBY-5 No. 62 

Fuel System — Starboard Wobble Pump Strainer 
Valve. 1-5-43 

Bureau Change No. 107 

Service Bulletin: PBY-5 No. 67 

Furnishings — Defroster Tube Outlet with Damp¬ 
er — Pilot's Compartment — Installation of. 
2-4-43 

Bureau Change No. 110 

Service Bulletin: PBY-5 No. 69 

Pleating System — Stewart — Fuel Mixture Blow¬ 
er Exhaust Tube — Replacement of. 2-8-43 
Bureau Change No. 83 

Service Bulletin: PBY-5 No. 70 

Controls — Proportional Bank Adapter and Bomb- 
sight — Cable Fairlead at Station 1.6 — Installa¬ 
tion of. 2-6-43 

Bureau Change No. Ill 

Service Bulletin: PBY-5 No. 72 

Lawrence Auxiliary Power Unit — Electrical Wir¬ 
ing and Conduit — Installation of. 2-24-43 
Part One : Oil Preheater Unit. 

Part Two: Oil Temperature Indicator. 

Bureau Change No. 15 

Service Bulletin: PBY-5 A No. 5 B 

Replacement of Propeller Feathering Line Clips. 
1-7-42 

Bureau Change No. 16 

Service Bulletin: PBY-5 A No. 6 A 

Reinforcement to Upper Deck Plating at Bulk¬ 
head No. 6.0. 1-21-42 

Bureau Change No. 19 

Service Bulletin: PBY-5A No. 7 

Correction of Leaks at Fuel Shut-off Valves. 
1-20-42 

Bureau Change No. 29 

Service Bulletin: PBY-5 A No. 8 A 

Installation of Improved Adjustment for Bomb- 
sight Mounting Base. 3-9-42 
Bureau Change No. 20 

Service Bulletin: PBY-5 A No. 11 

Adjustable Eye Bolt Fitting N.L.G. Actuating 
Cylinder. 1-31-42 


(Continued on next page) 
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BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 3 

Service Bulletin: PBY-5A No. 12 

Modification of Self-Sealing Fuel Cell Installation. 
2-23-42 

Bureau Change No. 42 

Service Bulletin: PBY-5A No. 14A 

Modification of Torpedo Installation. 4-16-42 
Bureau Change No. 26 

Service Bulletin: PBY-5ANo.l5 

Tension Spring for Installation Nose Wheel Door 
Lock Mechanism. 2-17-42 
Bureau Change No. 25 

Service Bulletin: PBY-5A No. 16 

Correction of Mechanical Operation of Nose Land¬ 
ing Gear. 2-18-42 
Bureau Change No. 28 

Service Bulletin: PBY-5A No. 17 

Cooling of Engine Nacelles Accessory Compart¬ 
ment. 2-19-42 

Bureau Change No. 35 

Service Bulletin: PBY-5A No. 18 

Lubrication of Nose Wheel Down Latch Shaft 
Bearings. 2-26-42 
Bureau Change No. 32 

Service Bulletin: PBY-5A No. 19A 

Installation of Self-Sealing Fuel Lines. 10-24-42 

Bureau Change No. 33 

Service Bulletin: PBY-5A No. 21 

Reworking of Nose Landing Gear Emergency 

Lowering Lever. 3-26-42 
Bureau Change No. 47 

Service Bulletin: PBY-5A No. 24 

Rework of Electrical Wiring — Cannon Plug to 
Starter Solenoid. 4-3-42 
Bureau Change No. 37 

Service Bulletin: PBY-5A No. 29 

Operating Instructions for Heating System and 
Relocation of Switch. 4-8-42 
Bureau Change No. 40 

Service Bulletin: PBY-5A No. 30 

Addition of Nose Wheel Down Lock Visual Indi¬ 
cator. 4-9-42 

Bureau Change No. 51 

Service Bulletin: PBY-5A No. 31 

Installation of Acrotorque Windshield Wiper. 
4-3-42 

Bureau Change No. 43 

Service Bulletin: PBY-5A No. 32 

Modification of Bomber's Window Cover. 4-10-42 

Bureau Change No. 41 

Service Bulletin: PBY-5A No. 33 

Corrective Measures for Bow Leaks. 4-13-42 

Bureau Change No. 52 

Service Bulletin: PBY-5A No. 36 

Extension Line for Charging Accumulators. 
4-20-42 

Bureau Change No. 49 

Service Bulletin: PBY-5A No. 39 

Replacement of Main Wheel Cylinder Return 
Valve. 5-11-42 


Consolidated Vultee Aircraft Corporation 


Bureau Change No. 55 

Service Bulletin: PBY-5A No. 40 

Installation of Nose W^heel Door Lock Mechan¬ 
ism Lubrication Lines. 5-13-42 
Bureau Change No. 64 

Service Bulletin: PBY-5A No. 41 

Reduction of Nose Wheel Oleo Fork End Toler¬ 
ance. 5-14-42 

Bureau Change No. 54 

Service Bulletin: PBY-5A No. 42A 

Interconnecting of Carburetor Vapor Chamber 
Vent Lines. 7-2-42 
Bureau Change No. 57 

Service Bulletin: PBY-5A No. 43 

Installation of Pilots' Seats Armor Plate and 
Modification of Control Lock. 5-19-42 
Bureau Change No. 61 

Service Bulletin: PBY-5A No. 45 

Rework of A.F.C. Rudder Control Pulley Bracket. 
6-2-42 

Bureau Change No. 62 

Service Btilletin: PBY-5A No. 46 

Instructions for Nose Wheel Tow Bar. 6-1-42 
Bureau Change No. 59 

Service Bulletin: PBY-5A No. 47 

Installation of Heavier Springs in the Main Land¬ 
ing Gear Brakes. 6-3-42 
Bureau Change No. 76 

Service Bulletin: PBY-5A No. 56A 

Hydraulic System — Nose Wheel Door Operat¬ 
ing Cylinder — Replacement of Piston Rod. 
9-16-42 

Bureau Change No. 71 

Service Bulletin: PBY-5A No. 60 

Wing — Trailing Edges — Drain Holes and 
Grommets — Addition of. 7-16-42 
Bureau Change No. 75 

Service Bulletin: PBY-5A No. 61A 

Electrical Landing Gear Indicating System Micro 
Switches — Replacement of. 8-24-42 
Bureau Change No. 73 

Service Bulletin: PBY-5A No. 62 

Landing Gear — Nose Wheel »Down Lock Spring 
— Replacement of. 7-27-42 
Bureau Change No. 79 

Service Bulletin: PBY-5A No. 64 

Hydraulic System — Pressure Gauge on Brakes 
Accumulator — Installation of. 9-2-42 
Bureau Change No. 84 

Service Bulletin: PBY-5A No. 72 

Hydraulic System — Separate Return Line 
tween the Selector Valve and Reservoir Bi- 
stallation of. 10-3-42 
Bureau Change No. 18 

Service Bulletin: PB2Y-3 No. 11 

Controls — Flap Drive Gear Box — Drip T an 
11-16-42 

Bureau Change No. 24 

Service Bulletin: PB2Y-3 No. 15 

Radio — GF/RU Coils — Stowage of. 1 - V4J 
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BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 10 

Service Bulletin: PB2Y-3 No. 16 

Electric — Bomber's Switch Panel — Dimming 
Indicator Lights — Installation of. 11-19-42 
Bureau Change No. 13 

Service Bulletin: PB2Y-3 No. 18 

Furnishings — Pilot’s Pedestal and Flight En¬ 
gineer’s Panel — Float Safety Guards — Installa¬ 
tion of. 12-3-42 

Bureau Change No. 23 

Service Bulletin: PB2Y-3 No. 20 

Radio Cable — From DZ Receiver to RAX Junc¬ 
tion Box — Installation of. 11-30-42 
Bureau Change No. 29 

Service Bulletin: PB2Y-3 No. 22 

Furnishings — Commanding Officer’s Rebreather 

— Relocation of. 2-4-43 

Bureau Change No. 7 

Service Bulletin: PB2Y-3 No. 23 

Electric — Extension to Bomb Shackle Plug Re¬ 
ceptacle — Addition of. 12-3-42 
Bureau Change No. 14 

Service Bulletin: PB2Y-3 No. 28 

Electric — Spare Flourescent Cartridge Clips — 
Replacement of. 12-21-42 
Bureau Change No. 25 

Service Bulletin: PB2Y-3 No. 33 

Furnishings — Navigator’s Parachute Stowage 
Hook — Relocation of. 12-30-42 
Bureau Change No. 49 

Service Bulletin: PB2Y-3 No. 65 
I Wing — Center Section — Fuel Cell Doors — 
Replacement of. 3-17-43 
Bureau Change No. 26 

Service Bulletin: PB2Y-3R No. 20 
Furnishings — “GF” and “V” Radio Antenna In¬ 
sulator Cups — Installation of. 2-8-43 
Bureau Change No. 88 

Service Bulletin: PBY-5A No. 76B 
Hull — Main Wheel Well — Gusset and Bulk¬ 
head — Reifnorcement of. 2-8-43 
Bureau Change No. 21 

Service Biilletin: PBY-5 A No. 79A 
ZB Homing Equipment and Transmission Lines 

— Installation of. 1-15-43 

Bureau Change No. 100 

Service Bulletin: PBY-5A No. 87A 

I Power Plant — Electric Auxiliary — Heat De¬ 
flector — Installation of. 4-12-43 
Bureau Change No. 108 

Service Bulletin: PBY-5A No. 92 
Banding Gear — Nose — Replacement of Upper 
a nd Lower Scissors. 2-1-43 
ureau Change No. 16 

Service Bulletin: PBY-5B No. 4 
Electrical — Float Motor — Dynamic Brake — 
Installation of. 9-12-42 
° Ur eau Change No. 15 

er * ice Bulletin: PBY-5B No. 11 
generator Fuses — Accessibility of Securing Nuts. 

I 12-15-42 


Bureau Change No. 5 

Service Bulletin: PBY-5B No. 5B 

Power Plant — Flame Dampeners — Installation 
of Fuel System —• Carburetor Supply Line — Mod¬ 
ification of. 11-12-42 

Bureau Change No. 52 No. 34 

Service Bulletins: PBY-5 No. 29, PBY-5A No. 26 

Modifications to Fuel Dump Duct. 4-1-42 
Bureau Change No. 55 No. 44 

Service Bulletins: PBY-5 No. 30, PBY-5 A No. 28 

Replacement of Flexible Hose and Modification 
of Propeller Feathering Line. 4-8-42 
Bureau Change No. 59 No. 50 

Service Bulletins: PBY-5 No. 32A, PBY-5 A No. 34A 
Instruction Plate and Diagram for Operation of 
Beaching Gear Lock Pins. 4-17-42 
Bureau Change No. 56 No. 45 

Service Bulletins: PBY-5 No. 34, PBY-5 A No. 38 

Replacement of Vapor Dilution System Check 
Valve. 4-25-42 

Bureau Change No. 77 No. 78 

Service Bulletins: PBY-5 No. 36, PBY-5 A No. 44 

Rework of Throttle Arm Extension. 5-30-42 
Bureau Change No. 67 No. 66 

Service Bulletins: PBY-5 No. 39, PBY-5 A No. 50 

Pilot’s Sliding Window Locking Arm Stop. 
6-16-42 

Bureau Change No. 68 No. 63 

Service Bulletins: PBY-5 No. 40, PBY-5 A No. 53 

Pilot’s Instrument Panel — Rearrangement of 
Instruments. 6-23-42 

Bureau Change No. 72 No. 70 

Service Bulletins: PBY-5 No. 42 A, PBY-5 A No. 59 A 

Fuel Cell Installation — Sight Gauge Tubing — 
Replacement of. 7-17-42 
Bureau Change No. 82 No. 82 

Service Bullet ms: PBY-5 No. 5 0B, PBY-5 A No. 7 0B 

Power Plant — Flame Dampeners — Installation 

of. 9-24-42 

Bureau Change No. 104 No. 104 

Service Bulletins: PBY-5 No. 60, PBY-5 A No. 83 

Furnishings — Blackout Curtains for Windows 

— Navigator’s and Radio Operator’s Compart¬ 
ment — Installation of. 1-5-43 

Bureau Change No. 105 No. 105 

Service Bulletins: PBY-5 No. 63, PBY-5 A No. 88 
Furnishings — Remote Control Indicating Com¬ 
passes and Navigator’s Top Reading Compass — 
Installation of. 1-13-43 

Bureau Change No. 100 No. 101 

Service Bulletins: PBY-5 No. 64, PBY-5 A No. 90 

Surface Controls — Aileron Guide — Modification 
of. 1-20-43 

Bureau Change No. 61 No. 54 

Service Bulletins: PBY-5 No. 3 5, PBY-5 A No. 42 

Interconnection of Carburetor Vapor Lines. 
5-15-42 

Bureau Change No. 3 

Service Bulletin: PB2Y-3 No. 2 

Hull — Former — Stations No. 9.1 and No. 9.2 

— Reinforcement of. 9-2-42 
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BUREAU CHANGE NUMBERS (continued) 


Bureau Change No. 4 

Service Bulletin: PB2Y-3 No. 3 

Fuselage — Station No. 9 — Bulkhead Reinforce¬ 
ment. 10-15-42 

Bureau Change No. 27 No. 21 

Service Bulletins: PB2Y-3 No. 52, PB2Y-3R No. 26 

Furnishings — Astrograph Mounting Ring and 
Stowage Case — Installation of. 2-12-43 

Bureau Change No. 28 No. 22 

Service Bulletins: PB2Y-3 No. 53, PB2Y-3R No. 27 

Hull — Bulkhead No. 6 Snubbing Post — Water 
Sealing of. 2-11-43 

Bureau Change No. 42 No. 35 

Service Bulletins: PB2Y-3 No. 58, PB2Y-3R No. 31 

Power Plant — Thermocouple Block — Reloca¬ 
tion of. 2-27-43 

Bureau Change No. 34 No. 27 

Service Bulletins: PB2Y-3 No. 59, PB2Y-3R No. 32 
Electrical — Auxiliary Power Unit Oil Heater 
Control — Installation of. 2-27-43 
Bureau Change No. 20 No. 15 

Service Bulletins: PB2Y-3 No. 7A, PB2Y-3R No. 34 
Armament — M-8 Signal Pistol and Cartridge 
Stowage — Installation of. 3-4-43 
Bureau Change No. 41 No. 34 

Service Bulletins: PB2Y-3 No. 62, PB2Y-3R No. 3 5 
Wing — Reinforcement of Outer Panel for Sup¬ 
port of the “ZA” Antenna. 3-9-43 
Bureau Change No. 46 No. 38 

Service Bulletins: PB2Y-3 No. 68, PB2Y-3R No. 39 
Fuel Unit Box Valves — Valve Guides Replace¬ 
ment of. 3-13-43 
Bureau Change No. 18 

Service Bulletin: PB2Y-3R No. 9 

Electric — Recognition Lights — Switch Guard 
— Installation of. 1-18-43 
Bureau Change No. 19 No. 14 

Service Bulletins: PB2Y-3 No. 31, PB2Y-3R No. 2 
Hull — Tail Beaching Gear Opening — Water 
Deflector — Installation of. 12-31-42. 

Bureau Change No. 19 No. 14 

Service Bulletins: PB2Y-3 No. 32, PB2Y-3R No. 4 
Hull Forward Snubbing Posts — Provide Water¬ 
tight Seal for. 12-30-42 

Bureau Change No. 11 No. 17 

Service Bulletins: PB2Y-3 No. 10A, PB2Y-3R No. 8 

Fuel Sight Gauge — Drain Lines — Installation 
of. 1-18-43 

Bureau Change No. 9 No. 5 

Service Bulletins: PB2Y-3 No. 8A, PB2Y-3R No. 11 

Controls — Aileron — Push-Pull Rods and Bell- 
cranks — Replacement of. 1-21-43 


Bureau Change No. 32 No. 25 

Service Bulletins: PB2Y-3 No. 41, PB2Y-3R No. 15 

Auxiliary Power Unit — Exhaust Outlet Deflec¬ 
tor — Installation of. 2-3-43 
Bureau Change No. 30 No. 23 

Service Bulletins: PB2Y-3 No. 44, PB2Y-3R No. 18 
Electrical — Propeller Feather Circuit Protection 
Against Shorting of. 2-3-43 
Bureau Change No. 6 No. 4 

Service Bulletins: PB2Y-3 No. 48, PB2Y-3R No. 22 
Floats — Retracting Mechanism Journal — In¬ 
spection of. 3-10-43 

Bureau Change No. 26 No. 20 

Service Bulletins: PB2Y-3 No. 49, PB2Y-3R No. 23 

Hull — Rear Handling Lug — Replacement of 
Bolts. 2-13-43 

Bureau Change No. 35 No. 28 

Service Bulletins: PB2Y-3 No. 50, PB2Y-3R No. 24 
Furnishing — Interphone Station Junction Box 
— Installation of. 2-15-43 
Bureau Change No. 31 No. 24 

Service Bulletins: PB2Y-3 No. 51, PB2Y-3R No. 25 
Beaching Gear — Lowering Mechanism Lock Pin 
—Enlargement of. 2-13-43 
Bureau Change No. 73 No. 72 No. 1 

Ser. Bui.: PBY-5 No. 25, -5 A No. 22, -5B No. 1 

Reinforcing of Aileron Ribs, Control Lever and 
Bellcrank. 6-1-42 

Bureau Change No. 79 No. 80 No. 3 

Ser. Bui.: PBY-5 No. 45, -5A No. 65, -5B No. 2 

Elevator — Control — Horn — Replacemet of. 
8-29-42 

Bureau Change No. 76 No. 77 No. 2 

Ser. Bui.: PBY-5 No. 47, -5A No. 68, -5B No. 3 

Power Plant — Oil Tank Filler Cap — Addition 
of Spring to Locking Clip. 9-12-42 

Bureau Change No. 80 No. 81 No. 4 

Ser. Bui.: PBY-5 No. 53, -5A No. 73, -5B No. 7 

Furnishings — Pelorus Drift Sight — Stowage 
Brackets for. 10-8-42 

Bureau Change No. 94 No. 95 No. 12 

Ser. Bui.: PBY-5 No. 57, -5A No. 78, -5B No. 9A 

Armament — Type N-4 Gun Camera — Provi¬ 
sions for. 10-21-42 

Bureau Change No. 99 No. 99 No. 14 

Ser. Bui.: PBY-5 No. 61, -5A No. 84, -5B No. / > 

Fixed Equipment — Automatic Pilot’s Servo Lnrtj 
" Lines — Securing of Lines Against Failure. 
1-7-43 

Bureau Change No. 114 No. Ill 

Ser. Bui.: PBY-5 No. 74, -5A No. 94, -5B No. V 

Power Plant — Pilot’s Control Unit — frictioni 
Adjustment for Throttle and Propeller Contra 
3-3-43 
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SHIELD FOR TOP TURRET 
OXYGEN FILLER VALVE-B-24D 


Figure 1 


Figure 2 


Figure 1 shows the new shield, Part Number 
32F36031-6, which had been installed over the filler 
valve of the top turret oxygen tanks. This shield is 
made of metal and on the end is a small plate giving 
filling instructions for these tanks. Figure 2 shows 
the shield over the AC32376 pressure signal. 

.This may seem a small and insignificant change 
but the necessity for keeping the filler valves, and 

Consolidated Vultee Aircraft Corporation 


all parts of the oxygen system, free of oil and foreign 
matter is very important. The location of the turr 
guns above this valve, with the possibility of cXC ?3 
oil and grease from the guns coming in contact " 
the valve, constitutes a definite hazard unless p r 
tection is provided. 

This change was first incorporated on B-24D 
plane Serial Number 42-40786 and will contmu 
subsequent airplanes of this model. 
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Figure 3 

ONE END OF MOTOR SHUNT FIELD GROUNDED UNDER 
RESISTOR GROUNDING SCREW. 

ADJUSTABLE REACTOR LEAD GROUNDED UNDER 
CAPACITOR CLAMPING SCREW. 

ONE END OF GENERATOR FIELD RESISTOR COIL 
GROUNDED TO MOUNTING BRACKET. 


INVERTER AND RELAY FAILURES ON B-24E 


not been successful. In order to clarify this situa¬ 
tion, the following text and drawing, see Figure 3, 
are submitted by our Service Department Engineer- 


The speed regulating winding current is supplied 
by a rectifier and resonant circuit feed-back arrange¬ 
ment, the mechanism for which is found in the con¬ 
trol box on top of the inverter. This mechanism 
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INVERTER NO. 1 


f 



consists of a capacitor, a reactor and a rectifier. 
The speed regulating- field current is supplied by 
the rectifier, which is in turn fed by the 26 volt, 400 
cycle single-phase output circuit through the capac¬ 
itor and reactor. The latter two units constitute a 
series resonant circuit tuned for a peak feed-back 
at a frequency slightly in excess of 400 cycles. Thus, 
as the inverter comes up to speed, the current in 
the regulating field increases rapidly when the fre¬ 
quency approaches 400 cycles, and causes the in¬ 
verter speed to stabilize at approximately 8000 
RPM. 

The current supplied to the regulating field wind¬ 
ing by the rectifier is pulsating. In order to reduce 
the resulting flux pulsation, damper coils are placed 
around the motor field poles. 
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For voltage adjustment the following should lx* 
used: 

(a) The three-phase voltage may be adjusted by 
means of the slide wire resistor in the control 
box mounted on the inverter. When the att 
load on the 26-volt winding is increased tnCj 
DC line current, and consequently, the current 
through the generator series winding 11 
creased. This causes ay increase in generate* 
voltage in the three-phase circuit. To rC( ^ c £ 
this voltage it becomes necessary to make 
proper adjustment on the slide wire resistor. 

(b) The final setting of the resistor at the factor) 1 ] 
made with a 60 watt, 150-volt-ampere loa 
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the three-phase circuit and 27.5 volt DC input. 
This will result in approximately 115 volts at 
half load on the three-phase circuit, all other 
conditions remaining unchanged. Any large 
change in the load imposed on the 26-volt cir¬ 
cuit will necessitate a change in the setting 
of the slide wire resistor. To increase the three- 
phase voltage move the resistor slider down 
or toward the inverter and to reduce the volt¬ 
age move the slider up or away from the in¬ 
verter. 

For frequency adjustment, the output frequency 
mav be varied over a small range by changing the 
movable connection to the reactor terminal board. 
The reactor, part No. 36087, which is part of the 
resonant circuit, is provided with a terminal board 
having four (4) screw terminals. These terminals 
make it possible to vary the reactance by a small 
amount to compensate for variations in capacitance. 
It is possible to vary the speed over a small range 
1 >v changing the position of the movable lead to the 
terminal board of the reactor. The speed is at maxi¬ 
mum when terminal No. 1 is connected, while con¬ 
nection to No. 4 terminal gives the minimum speed. 

Final adjustments of voltage frequency should 
be made after the inverter has operated under the 
actual connected service load for at least 15 min¬ 
utes. 



Figure 5 


CAUTION: ON REMOVING B-24 
MAIN LANDING GEAR WHEEL 


Inverter Relay 

The fact that several instances of burned-out 
coils in the inverter relay occurred, prompted an 
investigation on this subject. 

It was discovered that the Ford drawing, 

L K 32 F, 12000 sheet No. 2, covering the wiring detail 
of the relay, varied from the Leach drawings. The 
discrepancies brought to light are as follows: The 
i’ord drawings showed the No. 6 terminal on the 
power input solenoid and the No. 9 terminal of 
the selector solenoid as being wired through 16P945 
to the switch instead of the proper method as shown 
jbv the Leach Relay drawing. Also the Ford draw- 
,n g shows the No. 5 terminal of the power input 
s °lenoid grounded through 16P115 instead of being 
"ired to the switch as shown by the Leach Relay 

drawing. ^ 

In order to determine whether the relays on ships 

>our base are wired properly, reference may be 
to the circuit diagram for the Leach Relav 
Shoxv n in Figure 4. 


When, for any reason a main landing gear wheel 
is being replaced, care should be taken to make sure 
that the bearing spacer (Bendix part No. 56677) 
shown in Figure 5 does not come off with the wheel 
which is being removed and fail to be replaced with 
the new wheel. A few instances of failure to include 
the spacer when reinstalling the wheel and brake 
assembly on the axle have been brought to our at¬ 
tention. 

Grease surrounds the spacer and causes it to stick 
to the wheel assembly during the pulling operation. 
As the spacer is a Bendix part and therefore fur¬ 
nished with the oleo assembly it must be retrieved 
from the old wheel and replaced on the axle before 
installing the new wheel. 

As a precautionary measure it is suggested that 
the wheel be thoroughly tested for play or slack be¬ 
fore the airplane is removed from the jacks. One 
method for this test is as follows : When the wheel 
is in place tighten the axle nut then release it one 
full turn. If the spacer has been omitted there will 
be a decided side-wobble of the wheel when pushed 
or pulled from the side. 

The seriousness of this omission cannot be over¬ 
emphasized. 


R est r ict e( j 
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Figure 6 


HEAT ANTI-ICING ON PBY-5 


Beginning with PBY-5 airplane Bureau Serial 
Number 08349 a new system of heat anti-icing is 
being installed. 

The installation of heat anti-icing equipment con¬ 
sists essentially of a heat exchanger installation on 
the outboard exhaust stack of each motor, see Fig¬ 
ure 6, and an internal combustion heater installed in 
the empennage, see Figures 7 and 8. Sufficient duct¬ 
ing is furnished to distribute the heated air through 
the leading edges of the wing and horizontal sta¬ 
bilizer, and upper vertical fin. No anti-icing pro¬ 
visions are made for the leading edge between the 
nacelles. 

Air heated by passing over the heat exchanger 
is exhausted overboard when anti-icing is not re¬ 


quired. When anti-icing is required this heated air i" 
directed through the wing leading edge ducts. Di¬ 
rection of flow of this heated air is controlled hv 
a wing gate in the side of the ' heat exchange 
shrouding. This wing gate is Actuated by a Whlt» 
Rogers Electric actuating motor. When this gate 
is open, heated air passes overboard. A thermal coi 
trol will automatically start the actuator to cW 
the wing gate if the duct temperature exceeds 150 
and will again start the motor to open the wing > ilt< 
when the temperature drops. 

A ram air operated heater (Stewart-W arnl 
901 A), see Figures 7 and 8, is installed in the 1°'^ 
vertical fin. An overheat switch is installed on 
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hot air end of the heater so that the heater will cut¬ 
out at 150° C and will cut-in again when the duct 
temperatures drop within safe limits. 

A damper is provided in the inlet air duct to pre¬ 
vent spray from entering the heater on take-offs and 
landings. 

The following procedure should be followed when 
checking out this equipment: 

To Operate Wing Anti-Icing 

1. Close heat anti-icing switch, Figure 9, on main 
distribution panel. 

2. To direct heated air through the wing leading 
edge ducts, throw the pilot’s anti-icing switch 
up to “open.” This switch is located on the yoke 

' signal box. 

2. Temperature of air passing into wing ducts will 
be indicated on mechanic’s temperature gauges. 

4. To pass the heated air out into the slipstream, 
throw the pilot’s anti-icing switch down to 
“closed.” 



Empennage Heater Figure 7 


To Operate Empennage Heat Anti-Icing 


Empennage Heater Installed 


Figure 8 



1. Pull the Shakespeare control, Figure 12, which 
is located on the forward side, deckline, bulkhead 
No: 7, fully out. 

2. Close heat anti-icing switch on main distribu¬ 
tion panel (same switch as for wing anti-icing). 

A Close switch on port side of bulkhead No. 7, 
Figure 12. 

4. Temperature of air passing into empennage ducts 
will be indicated on mechanic’s temperature 
gauge. 

5 . To stop empennage heater open switch on bulk¬ 
head No. 7. 

6. Push Shakespeare control fully in prior to land¬ 

ing. 

Caution 

1. Do not take off with fabric cover, Figure 11, 
over air intake duct for empennage heater. 

-• Do not attempt to start empennage heater with 
Shakespeare control pushed in on bulkhead No. 7. 

3. Do not take off or land with Shakespeare control 
°n bulkhead No. 7 pulled out. 

4. Do not shut off A.P.U. fuel supply valve in me¬ 
chanic’s instrument panel while operating the 
empennage heater. 

• Do not let wing air temperature or empennage 
a,r temperature exceed 150°C. 
iDo not attempt to operate empennage heater 
while airplane is at rest unless the fabric scoop 
ls 111 place on the air intake duct and the motors 
l J* lnin ing at a minimum of 1350 RPM. A momen¬ 
tary acceleration of the motors may be necessary 
0 s tart the heater, after which the RPM may be 
reduced tr* nsn 
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Figure 9 


Figure 1 0 


General Notes 

Test flights made at this plant indicate that 
trouble should be experienced with the wing anti 
icing installation. The heat exchanger shouhl 
checked after the first 100 hours operating time, f° r 
burn-outs, and should be checked every 50 hoin 
thereafter until a total of 3C0 hours operating tinu 
is logged. After 300 hours a check should be i lia c 
at least once every 25 hours until the length 
life of this equipment is satisfactorily established. 

Empennage heaters have been successfulh °1 )( 
ated in flight and on the ground using the can V 
scoop provided. It has been noted, in the e\cn 


Rest'ic 


Main Distribution Panel 

7. Do not push the Shakespeare control in imme¬ 
diately after switching empennage heater off. 
Control should be left out to insure burning of 
all fuel in heater. Time required for this should 
not exceed five minutes; A rapid decrease m 
temperature will be noted when combustion ceases. 
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duct temperatures exceed 150°C and the overheat 
switch cuts out, that the time required for the switch 
to cool down and cut back in is approximately ten 
minutes. (It is believed that this time lapse is too 
long and a faster acting thermal control will replace 
the present overheat switch as soon as material can 
be made available.) 

Common causes of heater failure have been vapor 
in the fuel line and dirt fouling the fuel pump. A 
strainer has been added to correct the latter condi¬ 
tion. Vapor can be removed from the fuel line by 
bleeding the line. 

Some trouble has been experienced due to im¬ 
proper setting of the relief valve (Adel Xo. A8182) 
on the heater fuel booster pump (Adel Xo. 52-5- 
24S-4 l /&). This valve will open at 4 to 5 lbs. 
pressure if correctly set. Valve settings higher than 
this will result in flooding of the heater carburetor; 
lower settings result in cavitation at altitude. 

The heater exhaust tube (28F6758) should be in¬ 
spected for burnouts after 100 hours of heater op¬ 
eration and every 25 hours thereafter until the 
length of life has been satisfactorily established. 
Laboratory tests indicate that the exhaust tube will 
last approximately 100 hours and should be replaced 
after that length of time. 

The length of life of this flexible exhaust is con¬ 
sidered too short. Design work is going ahead at the 
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Empennage Intake Duct 


Figure 11 


present time to replace the flexible exhaust with a 
solid tube exhaust. The flexible exhausts will be re¬ 
placed in service when material can be made avail¬ 
able. 

Tests show that the indicated temperature at 
5000 feet altitude with motors operating at 2200 
RPM and 29^" manifold pressure should be 110°C- 
130°C for both wing and empennage ducts. 


Figure 12 
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B-24D 

ACCESS DOOR IN 
TOP ENGINE COWLING 

A new top panel with a small access cloor has been 
provided for the engine cowling on B-24D airplanes, 
see Figure 14. This has been done in order to facili¬ 
tate manual operation of the starter switch. Figure 
13 shows instructions for hand cranking — which 
are written on bottom engine cowling. 

A switch with “on-off” positions is installed at the 
rear of the starting motor. For normal starting from 
the cockpit this switch is in the “’ON” position. For 
manual starting this switch must be in the “OFF” 

Instructions on Bottom Engine Cowling 



Figure 13 



st Aim: n 

BRUSH 


<KMOI3 




L I FT 


Access Door in Top Engine Cowling 


Figure 14 


position in order to lift the brushes off the connnuta 
tor and free the starting unit of the attendant drag. 

Access to this switch could formerly be had <>nl) 
by removing a large section of the top engine* cowl¬ 
ing, constituting considerable loss of time wlun 
manual operation was necessary. With the rie\ 
door, access may now be gained by merely relearn 
two Dzus fasteners thus saving not only time t 
also doing away with the wear on parts being 1 
moved and replaced. 

This improvement was first installed on l 
airplane Serial Number 42-40868 and will con l^| 
on subsequent B-24D and PB4Y-1 airplanes P 1 ! 
to delivery. 
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AIR OIL SHOCK STRUT 
ON TAIL BUMPER— B-24D 


The rubber ring shock strut on the tail bumper 
B-24D airplanes has been replaced by an air oil 
shock strut. 

The purpose of the tail bumper is to absorb land¬ 
ing load and protect the lower turret and belly of 
the plane on an abnormally nose-high landing and 
also on the ground in case of sudden shift of a 



figure 1 5 


heavy load to the tail. Tail low landings with the 
rubber ring shock strut have resulted in damage to 
the tail skid structure. 

The air-charged strut C. V. A. C. No. STRU-5 
(Aircraft Accessories Strut No. 2004) shown in 
Figure 15 is designed to take a higher load and take 
it more efficiently. It is charged with air to 600 p.s.i. 
and has adequate energy absorption with the air¬ 
plane at 64,000 pounds gross weight. It connects 
the sleeve fitting of the strut to the tail skid actu¬ 
ating arm as did the rubber ring strut, the installa¬ 
tion being the same for both. 

Of interest to the Field Service Personnel is the 
fact that the new type strut will require servicing. 
The instruction plate is mounted on the upper cylin¬ 
der of the strut. 

The air-oil strut is to be incorporated in produc¬ 
tion beginning with B-24D airplane Serial Number 
42-40918 and is to continue on subsequent B-24D 
and PB4Y-1 airplanes. 

This tail bumper installation will continue in pro¬ 
duction until it is superseded by the tail skid, which 
is still in the design stage. 

The tail skid will be of a non-retractable type, 
extending below the skin line and faired in prop¬ 
erly. The air-charged strut will be used to absorb 
impact loads. The hydraulic parts of the present tail 
bumper will be removed, and the surrounding struc¬ 
ture reinforced to take full three point landing loads. 

Full description of the tail skid will appear in a 
later issue. 


CORRECTION 

In Volume 1 Number 9 of this publication it was 
stated that Rerouting of Oil Lines and Change of 
Fittings was first incorporated on B-24D airplane 
Serial Number 42-40568. We wish to correct this 
to read, Serial Number 42-40813. 
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DETAILED OPERATING INSTRUCTIONS 
B-24 and PB4Y-1 HEATING SYSTEMS 

It has become evident that more detailed instructions for the ser¬ 
vicing of the heaters installed in B-24D, E, G and PB4Y-1 airplanes 
should be made available to the operating personnel who either di¬ 
rect or perform the mechanical service which the airplanes regularly 
receive. 

To provide for this need, the Stewart-Warner Corporation, manu¬ 
facturer of the heaters, have prepared an outline of Maintenance 
and Service which they recommend the heaters receive at the end 
of each 50, 100 and 200 hour period of heater operation. 

Stewart-Warner advises that Technical Orders will be issued 
shortly by the Air Service Command, containing the same instruc¬ 
tions as outlined herein. 

Field Service experience has been such as to indicate that many 
instances of heater failure have been due to lack of proper mainte¬ 
nance. It is highly recommended that the instructions herein be 
put to practice immediately at each base where B-24 and PB4Y-1 
airplanes are operated. The instructions are as follows: 
















50 HOUR INSPECTION 
AND MAINTENANCE _ 

1. Disconnect the fuel-air line at the heater flame 
arrestor (intake fitting) on all heaters: 

Bombardier’s Forward Heater 
Bombardier’s Aft Heater 
Radio Operator’s Heater 
Pilot’s Heater 
Copilot’s Heater 
Upper Turret Heater 

2. On all of the above heaters remove the flame 
arrestor. 

3. Disassemble the flame arrestor. 

4. Clean flame arrestor so small tubes are not 
restricted. If foreign material restricting flame 
arrestor cannot be removed by dissolving in a 
pan of benzine the flame arrestor must be re¬ 
placed. 

NOTE: It has been found that foreign matter in 
the fuel-air mixture, such as oil, will accumulate in 
the small tubes of the flame arrestor and restrict 
flow. It is recommended that when flame arrestor is 
found restricted, that it be placed in a pan of benzine 
and allowed to remain therein, until all of this for¬ 
eign material has dissolved. In some cases, especially 
if mixtures passing through the heaters have been 
very rich, lead deposits will be found present. In 
these cases, if the lead deposit cannot be removed 
easily, it is recommended that a new flame arrestor 
be installed. Should the flame arrestor be restricted, 
the heater should be removed from the ship and a 
new heater installed. The heater removed should be 
overhauled as recommended in the 200 hour inspec¬ 
tion outline. 

5. Reassemble flame arrestor. 

6. Disconnect the exhaust line at the heater ex¬ 
haust fitting on all heaters: 

Bombardier’s Forward Heater 
Bombardier’s Aft Heater 
Radio Operator’s Heater 
Pilot’s Heater 
Copilot’s Heater 
Upper Turret Heater 

7. On all of the above heaters remove exhaust 
fitting and clean thoroughly. Small restriction 


hole at end of this fitting should be cleaned of 
all foreign matter. Care should be taken not to 
enlarge size of this hole. 

NOTE: If examination of exhaust fitting reveals 
deposits of aluminum inside of fitting this indicates 
heater has been internally overheated and therefore 
heater should be removed from plane and overhauled 
(see 200-Hour Inspection for overhaul procedure) 

8. Blow air stream (low pressure) through each 
heater. Introduce air at inlet hole of back cast¬ 
ing on heater. Air will leave heater through 
lower hole on back casting. 

9. Reinstall flame arrestor on each heater and 
reassemble fuel-air line. 

10. Reinstall exhaust fitting on each heater and re¬ 
assemble exhaust line. 

11. Check all electrical connections and heater 
mounting bolts for tightness. 

12. Electrical check for Bombardier’s Forward. 
Bombardier’s Aft and Radio Operator’s Heaters: 

a. Turn the Bombardier’s Heater Switch to ' 
“On” position. 

b. Check for free operation of fans on each of 
the above heaters. 

c. Check to determine that igniters on above 
three heaters are “hot” to touch. 

13. Electrical check for Pilot’s, Copilot’s and Upper 
Turret Heaters: 

a. Turn Copilot’s Heater Switch to “Heater* 
On” position (up): 

(1) Check each of the above heaters for free 
operation of fans. 

\2) Check to determine that igniters o 
above heaters are “hot” to touch. 

b. Turn Copilot’s Heater Switch to “Defroster* 
On” position (down). 

(1) Check for free operation of fans 0 
Pilot’s and Copilot’s heaters. 

(2) Pull out defroster knobs and check ^ 
air delivery at Pilot and Copilot defrol 
er duct outlets. 

14. With both inboard engines in operatio 11 ^^ I 
with Bombardier’s Heater Switch and 
Heater Switch in “On” position all six 
should deliver heat. Igniters on all 
should cut out within 4 to 5 minutes. 
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100-HOUR INSPECTIONS 

1. Plumbing System for Bombardier's Forward, 

Bombardier's Aft and Radio Operator's Heat¬ 
ers : 

a. On inboard right hand engine check fuel-air 
take-off fitting at blower case. 

b. Check fuel-air mixture line through acces¬ 
sory compartment for condition and tight¬ 
ness of plumbing. 

c. Remove solenoid valve. Flush out thorough¬ 
ly to clean internally. Examine diaphragm. 

NOTE: If type number of valve is AY9 or lower 
replace with a new solenoid valve or new diaphragm 
which will be resistant to aromatic fuel. Example: 
type G-102AY6CA1 is not resistant to aromatic 
fuels and must be replaced. Type G-102AY10CA1 
is O. K. for all fuels and need not be replaced. 

d. Check solenoid valve for free flow when coil 
is energized and for complete stoppage of 
flow when coil is not energized. The valve 
operates on a 24 Volt current. 

e. Replace solenoid valve. 

f. Check fuel-air mixture line for condition 
from solenoid valve through firewall and up 
to shut-off valve and header located on right 
side of bomb bay forward bulkhead. 

g. Check outlets from header for tightness. 

h. Check fuel-air mixture lines leading to Bom¬ 
bardier's Forward, Bombardier's Aft and 
Radio Operator's heaters for condition. 

i. Check heaters as outlined under 50-Hours 
Inspection outline. 

j. Check exhaust lines through fuselage and 
leading edge of wing to firewall and then 
through accessory compartment to return 
fitting at carburetor adaptor for condition 
of lines and tightness. 

2. Plumbing System for Pilot's, Copilot's and Up¬ 
per Turret Heaters: “ 

a - On inboard left hand engine check fuel-air 
take-off fitting at blower case. 

b. Check fuel-air mixture line through acces¬ 
sory compartment for condition and tight¬ 
ness of plumbing. 

c - Remove solenoid valve. Flush out thorough¬ 
ly to clean internally. Examine diaphragm. 

| d- Check solenoid valve for free flow when coil' 
is energized and for complete stoppage of 
flow when coil is not energized. The valve 
operates on a 24 Volt current. 

■ e - Replace solenoid valve. 


f. Check fuel-air mixture line for condition from 
solenoid valve through firewall and up to 
shut-off valve and header located on left side 
of bomb bay forward bulkhead. 

g. Check outlets from header for tightness. 

h. Check fuel-air mixture lines leading to 
Pilot's, Copilot's and Upper Turret heaters 
for condition. 

i. Check heaters as outlined under 50-Hours 
Inspections outline. 

j. Check exhaust lines through fuselage and 
leading edge of wing to firewall and then 
through accessory compartment to return 
fitting at carburetor adaptor for condition 
of lines and tightness. 

3. Electrical check for Bombardier's Forward, 
Bombardier's Aft and Radio Operator's Heaters: 

a. Turn the Bomber's Heater Switch to “On" 
position. 

b. Check for free operation of fans on each of 
the above heaters. 

c. Check to determine that igniters on above 
three heaters are “hot" to touch. 

4. Electrical check for Pilot's, Copilot's and Upper 
Turret Heaters: 

a. Turn Copilot's Heater Switch to “Heaters 
On" position (up) : 

(1) Check each of the above heaters for 
free operation of fans. 

(2) Check to determine that igniters on 
above heaters are “hot" to touch. 

b. Turn Copilot's Heater Switch to “Defroster's 
On" position (down). 

(1) Check for free operation of fans on 
Pilot's and Copilot's heaters. 

(2) Pull out defroster knobs and check for 
air delivery at Pilot and Copilot de¬ 
froster duct outlets. 

5. With both inboard engines in operation and 
with Bombardier's Heater Switch and Copilot's 
Heater Switch in “On" position all six heaters 
should deliver heat. Igniters on all heaters 
should cut out within 4 to 5 minutes. 

200-HOURS INSPECTIONS 

1. Plumbing System for Bombardier's Forward, 
Bombardier's Aft and Radio Operator's Heaters: 

a. On inboard right hand engine check fuel-air 
take-off fitting at blower case. 

b. Check fuel-air mixture line through acces¬ 
sory compartment for condition and tight¬ 
ness of plumbing. 

c. Remove solenoid valve. Flush out thorough¬ 
ly to clean internally. Examine diaphragm. 
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re?i^ : ?*tyP e number of valve is ^^5*°nh^m 
F- a £ e a new solenoid valve or new duaP' , 

T™ r'L be resistant to aromatic fuel. Example. 
Type G-102AY6CA1 is not resistant toaromatc 
fuels and must be replaced. Type G-102AY1CA1 is 
• for all fuels and need not be replaced. 

d. Check solenoid valve for free flow when coil 
is energized and for complete stoppage ° 
flow when coil is not energized. The \a\e 


operates on a 24 Volt current. 

e. Replace solenoid valve. 

Check fuel-air mixture line for condition 
from solenoid valve through firewall and up 
to shut-off valve and header located on right 
side of bomb bay forward bulkhead. 

g. Check outlets from header for tightness. 

h. Check fuel-air mixture lines leading to 
Bombardier's Forward, Bombardier's Aft 
and Radio Operator's heaters for condition. 

2. Plumbing System for Pilot's, Co-pilot s and 

Upper Turret Heaters: 

a. On inboard left hand engine check fuel-air 
take-off fitting at blower case. 

b. Check fuel-air mixture line through acces¬ 
sory compartment for condition and tight¬ 
ness of plumbing. 

c. Remove solenoid valve. Flush out thorough¬ 
ly to clean internally. Examine diaphragm. 

d. Check solenoid valve for free flow when coil 
is energized and for complete stoppage of 
flow when coil is not energized. The valve 
operates on a 24-Volt current. 

e. Replace solenoid valve. 

f. Check fuel-air mixture line for condition from 
solenoid valve through firewall and up to 
shut-off valve and header located on left 
side of bomb bay forward bulkhead. 

g. Check outlets from header for tightness. 

h. Check fuel-air mixture lines leading to 
Pilot's, Copilot's and Upper Turret Heaters. 

3. Remove all heaters from plane: 

a. Disconnect fuel-air mixture lines. 

b. Disconnect exhaust lines. Care should be 
taken to hold fittings with wrench when 
removing fuel and exhaust tube nuts. 

c. Disconnect electric wiring. 

d. Remove each heater from its bracket. Each 
of the six heaters is mounted differently. 
Each can be easily removed from its bracket 
with the exception of the Pilot's and Co¬ 
pilot's heaters. These heaters require more 
care to remove. 

4. Each heater must be completely overhauled as 

outlined below: 

a. How to Remove Hood and Deflectors. 

(1) Each heater is different from standpoint 
of hoods and deflectors. 


(2) The hood and deflector of the heater 
should be removed for complete dis¬ 
assembly of heater, except for the oper¬ 
ation of changing the igniter and serv¬ 
icing the combustion chamber. 

b. How to Remove Flame Arrestor and Re¬ 
striction fitting. 

(1) Remove flame arrestor. 

(2) Remove restriction fitting. 

c. How to Remove igniter. 

(1) Loosen ground wire at heater case. 

(2) Remove lead wire at igniter terminal. 

(3) Remove igniter. A spark plug wrench 
(15/16" Socket) can be used. Use care 
not to break off ground wire. 

(4) When replacing igniter a new gasket 
should be used. 

d. How to Replace Fan Motor. 

(1) Remove condenser lead when necessary. 

(2) Remove fan motor lead wire at heater 
terminal. 

(3) Remove two nuts holding fan motor to 
motor support. 

(4) Remove fan and motor. 

(5) Unscrew fan from motor shaft and re¬ 
move condenser (if equipped with a con¬ 
denser). 

e. How to Clean Burner Tube. 

The heaters furnished for B-24D and B-24E 
planes originally had a single piece casting 
and this has been changed to a two piece 
casting. The two piece casting permits the 
cleaning of the burner tube without remov¬ 
ing the baffle cup. 

(1) To remove the back cap of two piece 
casting remove 3 nuts. 

(2) If the back cap sticks it can be forced 
off by inserting two 1/4"-28 cap screws 
into two holes and tightening them 
against the casting, forcing off back cap. 

(3) To clean out lead deposits use No. 13 
drill or reamer. The reaming of the 
burner tube of the old style single piece 
casting is covered in paragraph g. 

f. How to Replace Reigniter. 

The replacing of the clay reigniter is the 
same for heaters with either a single piece 
casting or a two piece casting. 

(1) Remove 5 casting (combustion cham¬ 
ber) screws. 

(2) Remove reigniter retainer. Note that the 
ends of the retainer do not cover the 
slot cut in the face of the casting. 

(3) Remove reigniter. When replacing note 
that tip of reigniter faces into casting. 

g. How to Remove the Baffle Cup. 

It is rarely necessary to remove the baffle cup 
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especially in the two piece casting. It must be 
removed in the single piece casting to clean 
or ream the burner tube. See paragraph (e) 
for instructions on cleaning burner tube of 
two piece casting. 

(1) Remove baffle cup spacer. 

(2) Straighten baffle cup lug that holds the 
cup in place. This can be done through 
the igniter hole. 

(3) Remove the baffle cup. It is necessary to 
use a new cup for replacement. 

(4) Ream the burner tube. Use a No. 13 
drill or reamer. 

(5) When replacing the baffle cup make cer¬ 
tain that the hole on side of cup is to¬ 
wards the igniter chamber. 

h. How to Replace Switch Assembly. 

(1) Remove case screws. 

(2) Remove case. 

(3) Disconnect switch wire at terminal. 

(4) Loosen clamp holding switch wires to 
shroud. 

(5) Straighten switch lock plate. 

(6) Remove switch nut. 

(7) Replace switch. If the switch isofablade 
type (on old model heater) it should be 
replaced with a thermo-snap switch. 


i. How to Replace Baffle Plate, Oven and Fins 

Assembly (continuing from preceding oper¬ 
ations). . . 

(1) Remove baffle plate. This may be tight in 
the copper jacket due to action of heat. 

(2) Inspect oven. Replace if necessary. 

(3) If necessary to replace oven and fins re¬ 
move the fan shroud. Pull overheat 
switch wires through hole in shroud. 

j. How to Replace Overheat Switch. 

(1) Turn fin assembly on side and tap. on 
bottom of switch to loosen it in housing. 

(2) Force switch out of tubular housing by 
pressing on bottom of switch. 

Caution: Under no circumstances should slotted 
screw on top of overheat switch be tampered with, 
rhis screw is a factory set adjustment and if turned 
switch will be improperly adjusted. Only switches 
ivith factory-set adjustment should be used for re- 


lacement. 

k. Reassembly Operations. 

The reassembly begins with the replacement 
of the oven and fin assembly. 

(1) Replace shroud on oven and fins, after re¬ 
placing overheat switch in fin assembly. 

(2) Replace baffle plate. Note that the baf¬ 
fle plate has a slot cut on one edge that 
fits over a ridge inside the oven. 

(3) Replace switch. Use a new thermo-snap 
switch if necessary. 

(a) Attach new switch with switch • 
Lock in place by bending a lug ot 
the lockplate over the nut. 

Fasten the switch wire into shrou . 
W Connect switch wire to termina ' 

(4) Replace baffle cup in casting. ^ 

side of the cup is to be faced towards the 

igniter chamber. It may be necessa y 
nop finp emerv cloth to clean ou 


(b) 

(c) 

(d) 


wall of combustion chamber so that the 

it in place. 

(b) Insert baffle cup spacer. 

,5) Rep^ce reignite^niter^ the tip towards 
' the inside of the casting so that only 
the smooth surface is visible, 
ibl Replace reigniter retainer. The ends 
of the retainer should not cover the 
slot cut across face of casting. 

(6) Replace the casting, 
fa) Use new gasket. 

) b < Tighten 5 screws evenly and tightly. 

(7) Replace the back cap (on heaters with 
2 piece casting). 

(8) Replace fan and motor. 

(a) Insert fan and motor into place. 

(b) Fasten motor support nuts. 

(c) Fasten motor lead to terminal. 

(d) Replace condenser if used. 

(9) Replace igniter. 

(a) Replace igniter using new gasket. 

( b ) Fasten ground wire to case. 

(c) Fasten switch lead to igniter ter¬ 
minal. Use lock washers and nut. 

(10) Replace restrictor fitting after cleaning. 

(11) Replace flame arrestor after cleaning it. 

(12) Replace hood. 

(13) Replace deflector. 

Replace all heaters in the plane and connect fuel- 

... i j 1 * - - A olootri/'OI 


wiring. 

6. Check all electrical connections and heater 
mounting bolts for tightness. 

7. Electrical check for Bombardiers Forwaid, 
Bombardier’s Aft and Radio Operator’s Heaters : 
a. Turn the Bombardier’s Heater Switch to 

“On” position. 

1). Check for free operation of fans on each of 

the above heaters. 

c. Check to determine that igniters on above 
three heaters are “hot” to touch. 

8. Electrical check for Pilot’s, Copilot’s and Upper 

Turret Heaters: 

a. Turn Copilot’s Heater Switch to “Heaters 

On” position (up) : 

(1) Check each of the above heaters for free 

operation of fans. 

(2) Check to determine that igniters on 
above heaters are “hot” to touch. 

b. Turn Copilot’s Heater Switch to “Defroster’s 

On” position (down). 

(1) Check for free operation of fans on 
Pilot’s and Copilot’s heaters. 

(2) Pull out defroster knobs and check for 
air delivery at Pilot and Copilot defrost¬ 
er duct outlets. 

R With both inboard engines in operation and 
with Bombardier’s Heater Switch and Copilot’s 
Heater Switch in “On” position all six heaters 
should deliver heat. Igniters on all heaters 
should cut out within 4 to 5 minutes. 
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NOTE ON 

RECESSED HEAD SCREWS 

Considerable difficulty has arisen in Maintenance 
activities due to the use of Reed & Prince and 
Phillips recessed-head screws. As a result of the 
general similarity of the two types, in many in¬ 
stances the improper driver has been selected to 
extract or drive a screw. In order to alleviate this 
situation, it is recommended that a study be made 
of the drawings accompanying this article. 

In general, the Reed & Prince screw. Figure 1 
has a deeper and narrower recess than that of the 
Phillips head screw, Figure 2. Any size Reed & 
Prince driver, see Figure 1, may be used to drive 
or extract any size or type Reed & Prince screw. 
On the contrary, however, there is a particular size 
Phillips driver designed for use on various sizes of 
Phillips screws as shown in Figure 2. In order to 



REED AND PRINCE 
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avoid unnecessary drilling-out due to mutilated 
heads, it is suggested that you make certain to have 
the correct tool for the job by familiarizing }x>urself 
with each type. 


USE THE PROPER SIZE DRIVER FOR 
PHILLIPS SCREWS 


FLAT, OVAL, AND FILLISTER HEADS 

Phillips 

Machine 

Stove 

Case Hardened 

Bit 

Screw 

Bolt 

Sheet Metal 

No. 

Diameters 

Diameters 

Screw Diameter* 

1 

# 4 and Smaller 


#4 

2 

# 5 to #10 Inc. 

1/8" to 3/16" 

# 5 to #10 Inc. 

3 

#12 to 5/16" “ 

1/4" to 5/16" 

#12 to *14 Inc. 

4 

3/8" and Larger 

3/8" to 1/2" 



ROUND HEADS 


1 

# 5 

1/8" 

#4 and -5 

2 

# 6 to #10 Inc. 

5/3^" to 3/16" 

# 6 to #12 Inc. 

3 

#12 to 5/16" “ 

1/4" to 5/16" 

#14 

4 

3/8" and Larger 

3/8" to 1/2" 
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MAGNESYN 

REMOTE INDICATING COMPASS— B-24D 


Starting with airplane B-24D Serial Number 42- 
^0868 and subsequent, the ANS730-2 remote reading 
cwnpass indicator and the AN5730-3 remote read- 
,n K compass transmitter will supersede the type 
Aperiodic compass installation. (This change 
accomplished, at the Modification Centers, on 


V,,ne airplanes prior to Serial Number 42-40868.) 

■p Magnesyn Remote Indicating compass sys- 
Hgure 3 incorporates a transmitter at Station 
KT 1 , an indicator on both the Pilot's and Bombar- 
■ N instrument panels and is supplied with power 
0ni the present inverter located under the flight 


deck at Station 3.2. (The transmitter will be moved 
at a later date to a location between Stations 22 
and 23 in the wing.) 

TRANSMITTER—The transmitter, as shown in 
cutaway form. Figure 4, is comprised of the com¬ 
pass element, the pick-up or transmitter coil, the 
magnetic deviation corrector and a suitable housing. 

The compass element is immersed in compass 
fluid in a smooth surfaced, spherical shaped bowl 
and designed to reduce liquid drag and swirl. The 
compass element is supported by a float equipped 
with damping fins and pivoted on a single shock 
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mounted jewel. The diaphragm is used to compen¬ 
sate for liquid expansion and contraction. 

The transmitter coil is mounted directly beneath 
the magnetic element and is composed of a toroidal 
winding on circular laminations of magnetic ma¬ 
terial. The transmitter will work directly from the 
power source of either 26 volts, 400 cycles, or 52 
volts, 800 cycles. 

In order to obtain reliable and accurate perform¬ 
ances, it is important that the transmitter be in¬ 
stalled in a location as free as possible from mag¬ 
netic interference. It is advisable to install the 
transmitter equidistant from all electric wires, mov¬ 
ing steel structures: such as guns, turrets landing 
hooks, steel cables, tanks or other masses of mag¬ 
netic materials. The less compensation that is nec¬ 
essary the better will be the performance of the 
transmitter. 

The transmitter should be mounted on a non¬ 
magnetic platform so that the plane of the mount¬ 
ing lugs is horizontal in normal, level flight. A plain 
passing through the center of the receptacle a 
the center of the rear mounting should be parallel 
to the front and aft axis of the airplane with tin 
arrow on the top cover pointing forward. Fine 
justments of alignment can be made by rotating 
the transmitter unit in its mounting slots. 

INDICATOR—The compass indicator is mad 
up of the magnesyn receiver unit, housing, dial 
a course reminder as shown in cutaway form, 
ure 5. The receiver unit has a case with jewel 1 ' 
bearings which turns the permanent magnetic- hB 
The toroidal winding of the stator is wound o\er 
form which has inner and outer concentrically 
cated circular laminations. The outer laniinatio 
being used as a flux return for the rotor magne 

The course reminder is operated by an exte 
adjusting knob located on the lower front pa|j 
the instrument. The course reminder and t 
cator pointer are finished with luminous P^jT 
housing provides a light, rigid, dust-tight 
the component parts of the indicator. 

COMPASS CHARACTERISTICS — ' IhC ^ 
netic element of the transmitter, which 
a blind compass without a readable car > 1 l |H 
it possible to design an element with lugT «| 
force, a fast period and yet have a mininiu i 
swing. General compass performance w 
expected is as follows: 

Restf'' 


Figure 5 
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Accuracy — 2 degrees. 

Period — 6 seconds from 30 to 5 degrees. 

Overswing—12 degrees from a 90 degree 
displacement of the compass 
element. 

LINE SERVICE 

To aid in locating errors in the wiring of Mag- 
nesyn Compass equipment, a table is given herewith 
which lists trouble symptoms characteristic of var¬ 
ious wiring faults. 

The only movable parts in the compass are on 
the compass element in the transmitter and the 
rotor in the receiver. 

All Indicator behavior is considered as referred to 
a Transmitter pointed on a North heading. The rem¬ 
edy for the troubles listed is, obviously, the removal 

For further and more detailed description and ex¬ 
planation of this magnetic type compass see Tech¬ 
nical Order 05-15-2, revision date December 15, 1941. 

of the probable cause. The letters in the table refer 
to wires corresponding to plug terminal pin mark¬ 
ings anywhere in the circuit. 


TROUBLE CHART 


TROUBLE 

PROBABLE CAUSE 

No torque 

1. A shorted to B 

2. Power supply not operating. 

Reverse rotation 

A and B reversed with 

C and D reversed 

Erratic operation in the 90° arc 
between 300° and 30° 

D open 

Erratic operation in the 120° arc 
between 300° and 60° 

C-D phase open in either Transmitter or Indi¬ 
cator coils 

Pointer pulls in at 0° or 180° 

1. A and C reversed with 

B and D reversed 

2. A and D reversed with 

B and C reversed 

Pointer pulls in at 30° or 210° 

1. A wire open (Power supply reaching one 
unit) 

2. D shorted to A or B 

3. A-D phase open in either Transmitter or 
Indicator coils 

4. A and D reversed 

Pointer pulls in at 60° or 240° 

A and C reversed 

Pointer pulls in at 90° or 270° 

1. C shorted to D 

2. C and D reversed 

3. A and B reversed 

Pointer pulls in at 120° or 300° 

B and D reversed 

Pointer pulls in at 150° or 330° 

1. B wire open (power supply reaching one 
unit) 

2. C shorted to A or B 

3. B-C phase open in either Transmitter or 
Indicator coils 

4. B and C reversed 
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FUEL FLOW DIAGRAM 


A—Main Wing Tank Booster Pumps. 
B—Main Wing Tank Selector Valves. 
C—Basic Fuel Lines. 

D—Crossfeed Manifold. 

E—Bomb Bay Tanks. 

F—Bomb Bay Tank Selector Valves. 
G—Bomb Bay Tank Booster Pump. 


H—Bomb Bay to Crossfeed Fuel Line. 
J—Bomb Bay System Fuel Shut-off 
Valve. 

K—Auxiliary Wing Fuel Cells. 

L—Auxiliary Wing Tank Fuel Lines. 
M—Auxiliary Wing Tank Selector 
Valve. 

N—Visual Flow Indicator. 


P—Strainer. 

Q—Fuel Line From Strainer to Trans¬ 
fer Pump. 

R—Fuel Transfer Pump. 

S—Fuel Transfer Unit. 

T—Transfer Unit Selector Valves. 

U—Transfer Fuel Lines. 


Figure 7 


AUXILIARY WING CELL FUEL TRANSFER 
CONTROL REVISION—B-24D 


At the request of the Army Air Forces Materiel 
Center, a new system, Figure 7, has been inaug¬ 
urated for transferring fuel from the auxiliary wing 
fuel cells to the main cells. This new transfer system 
was incorporated on B-24D airplane Serial Number 
42-40918 and will continue on subsequent B-24 and 
PB4Y-1 airplanes. This is done in the interest of 
safety, as the former design involved a definite fire 
hazard, due to the fuel draining out of the “U” hose 
each time it is shifted. 

In lieu of “U” hoses as a means of routing gaso¬ 
line to the desired location, two selector valves have 
been mounted on the control panel at Station 5.1 
on the left-hand side of the wing center section, 
see Figure 9. This revision obsoletes portions of 
the “New Fuel System Instructions” contained in 
Vol. 1, No. 1 Field Service Bulletin of December 
15, 1942. The later system operates as follows: 


A. To Transfer Fuel from Auxiliary Wing Tanks 

to Main Tanks. 

1. Set auxiliary wing tank selector valve, Dg* 
ure 8, to tank to be drained. 

2. On auxiliary fuel transfer panel set main wing 
tank transfer selector valve, Figure 9 to tank 

to be filled. 

3. Turn “ON” auxiliary fuel pump, Figure 9. 

4. When main tank is within 50 gallons of being 
filled, turn “OFF” auxiliary fuel pump- 

5. When transferring operation is completed’ 
turn “OFF” both auxiliary wing tank an 
main tank selector valves. 

6. Do not change position of selector \alvcSj 
while fuel pump is “ON.” 
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B. To Transfer Fuel from One Main Wing Tank 
Cell to Another. 


1. Set the fuel selector valve associated with 
the main tank cells to be drained, and the se¬ 
lector valve associated with the main tank 
cells to be filled, to the “No. — Tank to No. 
— Engine and Crossfeed” position. 

2. Set the fuel selector valves of the remaining 
main tanks to the “No. — Tank to No. — 
Engine” position. 

3. Turn “ON” booster pump of tank to be 
drained. 

4. Turn “OFF” booster pump of tank to be 
filled. 

5. Fuel from the main tank to be drained will 
then be pumped out by its booster pump 
through its selector valve into the crossfeed 
manifold. From here it will flow into the 
tank to be filled through the other selector 
valve connected to the crossfeed manifold. 


6. Fuel under pressure will continue to be fed 
to both engines from the supply that is being 
transferred from one group of main cells to 
another. 



7. When the fuel sight gauge on the forward 
side of bulkhead at Station 4.1 indicates that 
the tank being filled is within 50 gallons of 
Full, reset the full tank selector valve to 
“No. — Tank to No. — Engine” position. 
The full tank booster pump may then be 
turned on if normal operation (altitude, etc.) 
requires its use. 

8. If still more fuel should be transferred from 
the tank to be drained, the crossfeed opera¬ 
tion described above should be followed to fill 
either of the two remaining tanks. 

9. After tank has emptied set selector valve of 
empty tank to “Crossfeed to No. — Engine” 
position. Then set selector valve of the three 
remaining tanks to “No. — Tank to No. — 
Engine and Crossfeed” position. 

10. Do not attempt to fill more than one main 
tank at a time. To do so will cause engines to 
stop since they are connected to the crossfeed 
manifold and when the tank being drained 
becomes empty, air is introduced into the 
crossfeed manifold. 


.VOTE: Under the new fuel transfer system, it 
w, l) n ° longer be possible to transfer fuel from one 
main wing tank to another main wing tank via the 
transfer system. This must be accomplished through 
*‘ le "Crossfeed.” The new set-up only provides for 
a method of transfer from the auxiliary wing cells 
lu the main wing cells. 


g There has been a revision of the Auxiliary Bomb 
. ,a - v tuc l system a description of which will follow 
111 a later issue of The Field Service Bulletin. 
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Figure 8 
Figure 9 



TRANSFER TO NO.2 
MAIN TANK 


TRANSFER TO N0.3A4 
MAIN TANK 


TRANSFER TO NO. 3 
MAIN TANK 


TRANSFER TO NO. I 
MAIN TANK 


TRANSFER TO NO. 4 
MAIN TANK 


TRANSFER TO NO. I A 2 
MAIN TANKS 
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THIS DOCUMENT CONTAINS INFORMATION AFFECT¬ 
ING THE NATIONAL DEFENSE OF THE UNITED STATES 
WITHIN THE MEANING OF THE ESPIONAGE ACT, U.S.C. 
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TION OF ITS CONTENTS IN ANY MANNER TO ANY 
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New Maintenance Parts Kit 
Supplied in B-24D 

Use of B-24 airplanes in widely-scattered opera¬ 
tional flights, with resultant lapses of contact with 
established maintenance and repair depots, had in¬ 
dicated the necessity for provision, in each delivered 
airplane, of extra supplies of certain parts. There¬ 
fore, at the request of the Air Service Command, 
a kit of this type has been developed, and is termed 
officially “Maintenance Part Kit No. 32F7397,” see 
Figure 1. 

Provisions for stowage of this kit have been made 
at Station 4.0 directly below the flight deck and at 
center line of airplane. Subject Maintenance Kit 
will appear on B-24D airplane Serial No. 42-41004 
and is being scheduled for installation in the near 
future on C-87, B-24E and B-24G models. 

In general, the kit is made up of four rolls, (Fig¬ 
ures 3, 4, 5 and 6) each containing numerous pockets 



Maintenance Part Kit Assembled for Stowage. 


Figure 1. 


to hold miscellaneous cotter pins, nuts, boltSf I 
fittings. In addition, a variety of repair article." si 
as alclad patches, plexiglas, gasket material | 
other essential equipment is stowed in the 
loose items, (Figure 2). 

Pockets located on the individual rolls are 
ciled with the part number of the item con’ 

(Continued on Page 4) 
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Figure 2. Miscellaneous Repair Items Contained in the Maintenance Part Kit. 
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Figure 3. Bags 1-45. 


Figure 4. Bags 46-90. 


Figure 5. Bags 91-134. 


Unrolled Units of Maintenance Part Kit Showing Various Bags. 



Maintenance Parts Kit 

(Continued from Page 2) 

therein, and loose items stowed in the bag are like¬ 
wise stenciled. 

A leather-bound index known as the “Mainte¬ 
nance Part Kit Parts List” is being composed, and 
upon completion will be included in the kit t<» la 
cilitate identification of the various parts. 

It is believed this newly-developed Maintenance 
Part Kit will help solve the ever-increasing problcn 
of supplying service parts to numerous and widch 
scattered bases. 


© 


B-24 Sets New Record 


A 


r\ new Atlantic crossing record was recontlj ■ 
by a Liberator. The ship flew 2200 statute i 
in six hours and 12 minutes. The week previou. 
other B-24 had established a record of six hours 


24 minutes for the crossing. 


Figure. 6. Unfolded Roll Showing Bags A, B, C, D and E. 
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Bomb Bay Shut-Off Val ve 
Added to B-24 Fuel System 

In conjunction with the Auxiliary Wing Cell 
Fuel Transfer Control Revision, introduced in Vol. 
1, No. 13 Field Service Bulletin of June 15, 1943, a 
new shut-off valve for the Bomb Bay Auxiliary 
Fuel System was also incorporated. This improve¬ 
ment appeared on B-24D airplane Serial Number 
42-40918 and will continue on subsequent B-24D and 
PB4Y-1 airplanes. 

Previously, each time the bomb bay auxiliary 
fuel cells were to be removed from the airplane, 
it was necessary to replace the “T” fitting with a 
straight piece of tubing at the point where the 
Bomb Bay System connects into the Crossfeed. 
Escaping fuel, which drained into the airplane flight 
and bomb bay deck during this change-over consti¬ 
tuted a serious fire hazard. 

The bomb bay tanks can now be removed by 
placing the Bomb Bay Fuel Shut-Off Valve (Figure 
7) in “off” position and then proceeding with the 
necessary steps involved in disconnecting the cells. 
Any possibility of fuel leaking out of the Crossfeed 
or of air entering the Crossfeed at this location is 
now eliminated. This additional valve serves a dual 
purpose inasmuch as it also provides a means of 
draining the entire fuel system. 

The following instructions have been approved 
as the proper method of transferring fuel from the 
Bomb Bay Tanks to the Main Wing Tanks, and 
render obsolete, portions of the “New Fuel System 
Instructions” contained in Vol. 1, No. 1, Field Serv¬ 
ice Bulletin of December 15, 1942. 

TO TRANSFER FUEL FROM THE BOMB BAY 
TO THE MAIN WING TANKS 

1. Set the bomb bay selector valve, on the catwalk 
at Station 5, to the bomb bay tank to be drained. 

2. Set the selector valve for the one wing tank to 
be filled to “No. .. Tank to No. . . Engine and 
Crossfeed.” 

Set the selector valves for the other three tanks 
to “No. .. Tank to No. .. Engine.” 

4* Set the bomb bay shut-off valve to “Bomb Bay 
to Crossfeed.” 

5- Turn ON bomb bay booster pump. 


6. Turn OFF the booster pump of the wing tank 
to be filled. Now the fuel will flow from the se¬ 
lected bomb bay tank through its selector valve, 
booster pump, and shut-off valve and up into 
the cross-feed manifold. It will then flow out of 
the cross-feed manifold through the main wing 
tank noted in Item 2 above. From there, part of 
the fuel will flow to the engine and the remainder 
will be forced back through the fuel hose and 
booster pump (previously turned off) and up 
into the main tank. When the fuel sight gauges 
on the forward side of bulkhead 4.1 indicate that 
this particular wing tank is within 50 gallons of 
full, turn booster pump OFF and reset selector 
valves (bomb bay selector and bomb bay shut¬ 
off valves) to OFF, and wing tank selector valve 
to “No. . . Tank to No. .. Engine.” 

7. This procedure should be followed until the wing 
tanks are all filled, as noted above, or the bomb 
bay tanks are empty. 

8. Do not attempt to fill more than one main tank 
at one time as all engines connected to the cross¬ 
feed manifold will stop running when the bomb 
bay tanks are completely empty and air is intro¬ 
duced into the cross-feed manifold. When an 
engine stops set its main selector valve to “No. 

. . Tank to No. . . Engine,” and start the engine. 



Figure 7. Bomb Bay Fuel Shut-Off Valve Illustrated. 
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Lubrication of B-24 Propeller 

At the time of next overhaul or at any time that 
the electric propeller governor “head” fails to give 
satisfactory low temperature operation, it is sug¬ 
gested that the unit be returned to an overhaul 
base for relubrication and replacement of ball bear¬ 
ings. If this is impractical, follow the procedure as 
outlined below. 

(1) Disassemble the unit and thoroughly wash 
out the old lubricant. This procedure is outlined in 
the Eclipse Overhaul Manual, Chapter 11 Part P>, 
and should be referred to if such a manual is avail¬ 
able. 

(2) Lubricate the various parts as illustrated in 
Figure 8. The following lubricants are required: 

ROYCO No. 210 Oil—Manufactured by the Royal 
Engineering Co., Whippany, New Jersey. If this 
oil is not available, a substitute lubricant made of a 
mixture of 1 teaspoon of No. 38 Acheson graphite, 
(AAF Specification 2-64, manufactured by The Na¬ 
tional Carbon Co., Cleveland, Ohio) in one quart 
of compass oil (Specification AN-C-551) may be 
used. 

BEACON M-285 Grease—Manufactured by the 
Standard Oil Co., of New Jersey. (Specification 
AN-G-3.) 

(3) Replace the armature ball bearings No. 
105480 and No. 105481 and the intermediate gear 
ball bearings No. 89491 with new bearings marked 
as shown below. 

It should be noted that ball bearings which are 
properly lubricated and have the increased internal 
clearance may be distinguished from the old bear¬ 
ings by the bearing manufacturer’s part number 
listed below, which is stamped on the bearing. 

Parts Required: 

EA-89491 (2 req.) Bearing — Ball Bearing 
Manufacturer’s Part 7034L1 (LT). 

EA-105480 (1 req.) Bearing—Ball Bearing 
Manufacturer’s Part 77036L1 (LT). 

EA-105481 (1 req.) Bearing—Ball Bearing 
Manufacturer’s Part 466466. 

Parts Discarded 

EA-89491 (2) Bearing—Ball Bearing Man,- 
ufacturer’s Part 7034LIU. 

EA-105480 (1) Bearing—Ball Bearing Man¬ 
ufacturer’s Part 77036LIR. 

EA-105481 (1) Bearing—Ball Bearing Man¬ 
ufacturer’s Part 466282. 


Governor Heads Described 

Note: Although Eclipse still retains the same EA 
numbers on the required and discarded parts, check 
carefully for new manufacturer’s part number that 
follows the EA number. 

These new parts have been prelubricated by the 
manufacturer with the proper grease for satisfactory 
operation. 

Note: Any fully shielded bearing should not be 
washed in any cleaning solvent whatsoever. Replace 
it. 

(4) In the event that new bearings, which incor¬ 
porate increased internal clearance and which have 
been prepacked with the proper lubricant, are not 
available, the procedure outlined below may be fol¬ 
lowed : 

(a) Bearing EA-89491, Manufacturer’s Part 7034 
LIU. This bearing is shielded only on one side. 
Remove the old grease by washing in unleaded gaso¬ 
line or any other suitable solvent. Do not allow any 
dirt, grit, or metal chips to enter the bearing. Check 
the bearing for smooth operation. If it is in satis¬ 
factory condition, lubricate with Beacon M-285 
grease. Use only enough grease to fill spaces be¬ 
tween the balls about Ys full. 

(b) Bearing EA-105480, Manufacturer’s Part 
77036 LIR. This is a double shielded bearing. Re¬ 
move one shield by inserting a sharp instrument 
under the edge of the seal. With the instrument rest¬ 
ing on the outside diameter of the inner race, prv 
up one spot on the shield. Be careful not to injure 
the ball retainer during these operations. Insert a 
screwdriver into the opening just formed and pry 
off the shield completely.. 

Wash, check, and lubricate the bearing as out¬ 
lined above. 

Assemble the bearing into the propeller gover¬ 
nor “head” without attempting to replace the shiclt 

(c) Bearing EA-105481, Manufacturer’s P* 
466282. This is a double red seal bearing. Renio 
one of the shields by pushing a sharp instrumen 
through the red felt seal up between the two P ,( * 
of the shields. With the instrument resting on ^ 
outside diameter of the inner race, pry tip a J" 
on the shield. Insert a screwdriver into the op 
formed, and pry off the seal completely. 
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LIGHT FILM OF ROYCO 
NO. 210 OIL 



PACK WITH BEACON- 
M-285 GREASE 


LPACK WITH BEACON 
M-285 GREASE 


COAT O.D. OF BEARING AT 
ASSEMBLY WITH 
3 BEACON M-285 GREASE 


PREPACKED WITH BEACON 
M-285 GREASE 


Figure 8. Chart Showing Lubrication Points on B-24 Propeller Governor Heads with Lubricants Specified. 


Clean, check, and lubricate the bearing as out- 
hned above. 

[ Assemble the bearing into the propeller governor 
head 1 without attempting to replace the shield. 

IMPORTANT: Ball bearings which have been 
removed from the “head” and relubricated as de¬ 


scribed above must be replaced as soon as the new 
bearings listed are available. 

(5) Reassemble the propeller governor control. 
Here again the Eclipse Overhaul Manual, Chapter 
11 Part B, should be referred to if it is available. 
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B- 24 D Auxiliary Fuel Cell 
Installation Corrected 

We wish to correct erroneous information which 
appeared in Vol. 1, No. 11 Field Service Bulletin 
under the title “Auxiliary Fuel Cell Installation on 
B-24D.” The text affected comprises the first six 
lines of the second column on Page four (4), also the 
illustrations shown in Figures 5 and 6 on Page 
five (5) as follows: 

A. Tie long strap No. 5 securely to strap No. 2 
after looping once around strap No. 1 on the oppo¬ 
site side from access door as shown in Figure 9 



and not as shown in the original drawing, Figure 5. 

B. Thread strap No. 5 through lightening hole in 
bulkhead as shown in Figures 10 and 11, and not 
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through small cutout as shown in the original draw¬ 
ing Figure 6. 

Adherence to the above corrections is highly im¬ 
portant as it is impractical to install subject fuel 
cells by the method previously recommended. Please 
make notation on the affected text referring to this 
correction. 

Shop Hint: A method of preventing slippage of 
the No. 5 strap at its point of attachment to No. 1 
and No. 2 straps (Figure 9) thus speeding up cell 
installations, has been devised by crews installing 
these units at the factory. The method eliminates 
tying of the towing strap No. 5 to No. 1 and No. 2 
straps by the following procedure: 

1. Sew a loop on the extreme end of strap No. 5. 

2. Sew a loop on strap No. 1 at the points where 
strap No. 5 was formerly looped. 

3. Before securing straps No. 1 and No. 2 to cell, 3 
attach No. 5 strap to them, making use of the] 
newly provided loops. 

4. Secure straps No. 1 and No. 2 to cell and pro¬ 
ceed with installation. 

-©- I 

B-24 Has 315,000 Parts 1 

The B-24 Liberator’s 315,000 separate kinds of 
parts come from 28 states and the province o ■ 

tario, Canada. Some 1400 manufacturers supPiM 
parts from 1500 factories whose employees are 
every creed and color. 
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Ch anges Incorporated In 
B-24D Engine Cowl Flaps 

Extensive research aimed at improving functions 
of the B-24 engine cowl flaps has resulted in the 
three following changes: 

1. COWL FLAPS REINFORCED 

Resulting from engine vibration, transmitted 
through the cowl former ring, cases of cracked and 
broken flaps have been reported after approximately 
100 hours of service. To eliminate this failure, a 
new reinforced cowl flap is installed on all B-24 air¬ 
planes from Serial Number 42-40743. 

Repair or strengthening of old type flaps can he 
accomplished in the field, however, without special 
tools or new parts, Figure 2. The weight added is 
negligible, and repair time is approximately two 
hours. The following steps should be adhered to 
when accomplishing the rework: 

1. Remove four screws attaching the engine cowl 
flap jack, also eight screws connecting the 
hinge brackets to damaged cowl flap. Next, 
remove the flap. 

2. Cut 134” diameter access hole in cowl flap 
backing plate aft of each hinge bracket attach¬ 
ing point. 

3. Drill out two forward rivets connecting the 



Figure 1. Detail of Reinforcing Plate for Cowl Flaps 


4; Cut reinforcing plate of .040 chrome mnb 
steel to fit cowl flap, Figure 1. 

5. Drill four 5/32 inch diameter holes thrOjM 
flange of cowl flap and reinforcing plate. 

" 6. Enlarge holes from which two rivets wcie 

moved with No. 10 or .193 drill. Use saniesiwq 
drill for enlarging two rivet holes in iein o 
ing plate. 

7. Drill one No, 10 or .193 hole through reinf^J] 
ing plate and cowl flap backing plate. 
this hole half way between other NQB 
.193 holes. 
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w . . . . . . . ir , NOTE: Reinforcing plate— chrome moly steel 

NOTE: Drill holes at ends of cracks in this area. If extensive cracking r Akl r 

. r . a Spec. AN-QQ-S-685 or equivalent gauge .040 

occurs replace flap. 


Figure 2. Sketch Showing Repair of Damaged Engine Cowl Flaps 


8. Drill four No. 18 or .169 holes in reinforcing 
plate to match four hinge bracket attaching 
holes. 

Note: Holes in reinforcing plate may be 
1/16 inch oversize. 

9. Attach reinforcing plate to cowl flap with three 
screws Q5106-10-7, three nuts AC365-1032, 
and five 5/32 diameter flat-head rivets AN442- 
AD5-6. 

10. If cracks occur in cowl flap backing plate, drill 
a No. 51 or .067 hole in end of crack to prevent 
further cracking. 

11. Attach cowl flap with original fastenings. 

Note: Where spares are available, it is rec¬ 
ommended that damaged, old type flaps be re¬ 
placed with the new type reinforced flaps. The 
change can be made quickly. New type flaps 
are of stronger construction, will last longer, 
and will require less service. 

2. COWL FLAPS SHORTENED 

One of two modifications designed to increase en- 



Figure 3. Full Closed Position of Engine Cowl Flaps 


gine cooling involves shortening of the cowl flaps. 
This reduction in size from llj /2 inches to 10 inches 
is effective on airplane Serial No. 42-40905. Advan¬ 
tages of this revision are two-fold in that the engine 
cooling air exit will be greatly enlarged when the 
flaps are in full closed position, thereby decreasing 
engine overheating with a minimum of drag. 

3. COWL FLAPS RE-GAPPED 

Flaps are now tangent to or on an even line with 
the engine nacelle in full closed position, Figure ,3. 
Former adjustment provided for a full open position 
of 20° and a full closed position of 2° below nacelle 
line. This 22° swing has not been altered, however, as 
the 2° removed from the closed position has been ab¬ 
sorbed by the open position, allowing for a 22° full 
open setting, Figure 4. Experience proved that com¬ 
plete closing of the exit slot was not necessary for 
cold weather operation. The new setting will greatly 
improve engine cooling characteristics with consid¬ 
erably less drag than the old setting. ★ ★ ★ 



Figure 4. Full Open Position of Engine Cowl Flaps 
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Tools Designed For Specific Maintenance Operations 
Provided In B-24 Special Tool Kit 


Consolidated Vultee provides a special tool kit in 
the B-24 airplane. Each tool in the kit has been de¬ 
signed for a specific maintenance operation. As 
improved design changes are incorporated, various 
tools lose their utility and replacements are neces¬ 
sary. As these changes occur they will be noted in 
the Field Service Bulletin. 

An analysis of special tool kit No. 32U010-5, illus¬ 
trated in Figure 5, and as installed in the airplane, 
follows: 

A. One Tool Bag No. 32U3018, C.V.A.C. 

Use: Holder for special tools and parts. 

B. One Adjustable Spanner No. 66852, 6^4" and 

8^4", Bendix. 

Use: To tighten or loosen packing nut of the 
oleo strut in the main landing gear. 

C. One Jobe Torque Wrench No. WRE-25, C.V.A.C. 

Use: To install fuel cell bolts attaching cover 
plate to cells. Also provided with adapter 
for use on thumb-screw type hose clamps. 

D. One Jack Point Casting No. 32B251 Right Hand. 

Use: To be attached at specified jacking 
points, providing a means of jacking air¬ 
plane during repair operations. 

E. One “B” Nut Wrench No. 32F4759. 

Use: To connect conduit coupling. 

F. One Wrench No. TA21683U. 

Use: To remove connecting lock nut joining 
the flap cylinder to the cap. 

G. One Bore Sight No. 32F6194, C.V.A.C. 

Use: To sight down the barrel and check for 
cleanliness on tail turret guns (.50 Cal.). 

H. One Wrench No. 32UC06. 

Use: To remove and install nut which locks 
the rear half of front pivot shaft to the 
main pivot shaft of the main gear. 

J. One Wrench No. TA21043U. 

Use: To remove the U.A.P. flap cylinder pack¬ 
ing nut to allow repacking. 

K. One'Wrench No. 32U005. 

Use: To remove and install nut on aft end 
of main pivot shaft. 

L. One Plug No. 32U014. 

Use: To plug outlet when repairing oil pressure 
relief valve assembly, thereby avoiding 
loss of oil. 


M. One Spanner No. 32U003. 

Use: To adjust bomb sight mechanism on the 
anti-vibration mount. 

N. One Combination Wrench (Box and Open End) 

No. 32U007, 3j£" and 2 

Use: To remove and install nut on the for¬ 
ward end of front pivot shaft, and nut 
aft of drag strut fitting of main landing 
gear, and nut on nose wheel axle. 

O. One 12 Point Box Wrench Adapter No. 32U3020. 

Use: To install or remove engine mount bolts. 

Note: On installation use adapter with 
torque wrench. 

P. One Spanner No. D1296-A, Clark Aero Hydraulic 

Co. 

Use: To loosen and tighten locknuts on eleva¬ 
tion and azimuth control cages—Clark 
Control Valve. 


R & S. Two Spanners No. D1297-A, Clark Aero I Iv- 
draulic Co. 

Use: To tighten or loosen the two handle lock¬ 
nuts for the shaft bearings of the Clark 
Control Valve in pre-axial alignment. 

T. One Jack Point Casting No. 32B251 Left 

Use: To be attached at specified jacking points, 
providing a means of jacking airplane 
during repair operations. 

U. Four Bolts No. AN75-12, aircraft drilled 5/16" 

head. 

Use: To attach special jack plates to hold Hy¬ 
draulic jacks used in the field to lilt air¬ 
plane when changing tires, etc. 

Note: These bolts are a special Heat 
treat and are not standard bolts. 


W. Two Eye Bolts No. AN-46-5. 

Use: To secure slings when lifting turrits 1 
position. 


X. Four Jack Point Bolts No. AN78-13. 
Use: To install jack point casting No. 
L or R. 
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Figure 5. TOOLS AND PARTS INCLUDED IN B-24D SPECIAL TOOL 
KIT 32U0I0-5 AND VIEW OF FOLDED HOLDER 
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Figure 6. Method of Repairing Minor Dent Illustrating Use of Rivnut 

Repair Methods For Minor Dents In Wing, Stabilizer Tips 


Taxiing and towing airplanes in limited areas, 
crowded hangar conditions, and careless use of lad¬ 
ders and equipment during maintenance operations 
all contribute their share toward structural dam¬ 
ages. In many cases these injuries necessitate major 
repairs due to their location or size. However, a 
majority of dents inflicted during hangar operations 
occur in the wing and stabilizer tips and are of a 
minor nature. Two methods of repair have been ap¬ 
proved as applicable to this type of minor dent con¬ 
sisting of a gradual indentation and devoid of sharp 
creases, and are presented herein for the benefit of 
the field personnel. 

RIVNUT REPAIR METHOD 

I. Material Required 

A. Rivnut—one or more depending on the size 
of the dent. 

B. Bolts—one round head bolt approximately 3" 
long and one brazier head bolt for each riv¬ 
nut used. 



II. Tools Required 

A. Rivnut slotter. 

B. Rivnut squeezer. 

C. Pliers. 

D. Mallet—lightweight. 

III. Repair Procedure 

A. Drill hole in center of dent to accommodate 
rivnut. 

B. Install rivnut and insert 3" bolt (Figure 6.) 

C. Pull firmly on protruding bolt and at the 
same time tap along contour edge of dent 
constantly with a light mallet, gradually 
working toward center as dent decreases 
(Figure 6.) Tapping the area surrounding 
the rivnut will tend to distribute the ‘‘pull 
pressure at that point and prevent another 
dent forming within the original dent. Con-j 
tinue this operation until skin is restored to 
original contour. 

D. Remove large bolt from rivnut and replace 
with brazier head bolt (Figure 6.). which 
must be used as a filler plug unless the point 
of repair is not exposed to the weather 2 
would be the case under de-icer boots. He 
ever, if the repair is located on the undersKC 
of the airplane, it may also be leit open to 
be used as a drain or vent. 

CHERRY RIVET REPAIR METHOD 
I. Material Required 

A. Cherry rivet—one or more depending on 
size of the dent. 
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II. Tools Required 

A. Cherry rivet installation tool. 

B. Pliers. 

C. Mallet—lightweight. 

D. Cherry Rivet Cutters. 

III. Repair Procedure 

A. Drill hole in center of dent to accommodate 
cherry rivet. 

B. Install cherry rivet. 

C. Pull firmly on protruding shaft of cherry 
rivet and at the same time tap along contour 
edge of dent constantly with a light mallet 
for reasons explained in paragraph (C) of 
“Rivnut Repair Procedure.” Continue this 
operation until skin is restored to original 
contour. 

D. Cut off extending shaft of cherry rivet (Fig¬ 
ure 7). 

NOTE: In cases where the dent covers an extended 
area, it may be advisable to use more than 
one rivnut or cherry rivet. This may be 
accomplished by installing them at oppo¬ 
site points in order to distribute the pres¬ 
sure when “pulling” dent out. 

-©- 

B-24D Nose Landing Gear 
Down Latch Revised 

I A revision has been made on the down latch to 
provide a more positive locking action, 
j On B-24D airplane Serial No. 42-40971 and all 
subsequent airplanes except Serial No. 42-40973, 
changes (refer to Figure 8), were completed to 
eliminate accidental unlatching caused by excess 
slack in the linkage. Changes include drilling and 
reaming of lever 32L282 and shaft 32L283 for a 
tapered bolt AC386-1-6. 

I The tapered bolt replaces the old-style straight 
holt. This eliminates clearances present when a 
straight bolt is inserted in a drilled hole. The latch 
,s enlarged to provide a greater engaging area or 
I Bp” connection between latch face and plate. 

I A music wire spring 32L396, which connects to 
lever 32L282 and bracket 32L399, is hooked to the 
Ishaft and lever at a 90° angle. It has a tension ca¬ 
pacity of 100 pounds plus or minus 10 per cent. 

I In this manner the spring prevents development 
W excess play in the linkage and compensates for 

Restricted 



over-tight adjustment which occurred in the previ¬ 
ous type assembly. Such adjustment caused binding 
and consequent wear. Additional play resulted from 
the vibration in loose pin joint. 

This revision will provide more efficient nose land¬ 
ing gear operation, with resultant higher safety 
margin. 

- © - 

Planes to Carry 400 "Well Ahead" 

Consolidated Vultee is “well ahead” on a new 
plane designed to carry 400 persons or an equivalent 
military load, it was recently reported by Harry 
Woodhead, president of this corporation. 
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Figure 9. Wittek Fuel Manifold Clamps 


New Clamps Used On B-24D 

On B-24D Serial No. 42-40570 and subsequent air¬ 
planes, a new type fuel manifold clamp has been 
installed. The Wittek Clamps (Type FBE-18 and 
Type FBE-17), have proved to be much more ser¬ 
viceable and have been entirely satisfactory in every 
respect. Figure 9 shows the clamps as they are used 
in pairs as a single unit on the manifold hose con¬ 
nection. These clamps have been very successful 
in stopping leaks, and can be re-used and installed 
without disconnecting the hose. The new clamp 
evenly distributes pressure around the hose. 

Torque specification on bolts on this new clamp 
is 17 inch pounds, plus 3 inch pounds, minus 1 inch 
pound. 



A new type delayed-action bomb is working con¬ 
siderable damage on the enemy, the Royal Air 
Force reports. The bomb has two detonating mech¬ 
anisms. One is timed to explode hours or days after 
the bomb has been dropped. The other sets it off 
when it is touched or moved in any manner. 


Waterproofing Of B-24D 
Propeller Governor Heads 

A number of failures of governor heads, due to 
rusting or collecting of dust and dirt in the heads, 
has been reported. The following procedure is sug¬ 
gested for waterproofing this equipment. 

(1) Remove only the electric propeller governor 
“head” from the engine. 

(2) Lightly coat both sides of the new gasket 
No. 98468 (for Type 493 Model 5 only) or No. 
59586 (Models 2, 3 and 4) with Titeseal (manufac¬ 
tured by The Radiator Specialty .Co., Charlotte, 
North Carolina, or any other equivalent, non-hard¬ 
ening compound. Although the new gasket bears the 
same part number as the old one, it is made of a new 
fibrated material and is considerably stiffer than 
the old gasket. The old gasket is made of a granu¬ 
lar material and is quite soft and flexible. 

(3) Assemble the gasket on the main housing 
studs and bolt the cover in place. 

(4) Clean the outside of the unit with unleaded 
gasoline or dope thinner (Specification AN-TT-T- 
256). This should be done in a place where there is 
no danger from fire. 

(5) Paint all screws, gasket edge, the crack under 
the nameplate, and all joints on the outside of the 
unit, with clear airplane dope. This should be done 
carefully to insure that no opening remains through 
which water might leak. Allow the dope to dry 
thoroughly. 

(6) Insert gasket No. 121201 into the disconnect 
receptacle, pushing it down over the prongs to the 
bottom of the receptacle. 

(7) Reinstall the electric propeller governor 
“head” on the same engine for which it was ad¬ 
justed. Connect the shielded cable to the unit and 
tighten the disconnect plug securely. 

(8) Brush dope into the joint between the pro¬ 
peller governor “head” and the propeller governor 
body and into all crevices and joinings of the dis¬ 
connect plug. This must be done carefully in order 
to prevent possible water seepage. 

(9) If the conduit is not rubber covered, wrap 
the shielded cable with rubber or friction tape from 
the disconnect plug back to the junction box on 
the nose section of the engine. 

(10) Coat the wrapped portion of the shiVhM 
cable with shellac (Federal Specification t T-S-2j® 
and allow to dry thoroughly. 
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Improved Extension Lamp in B-24D 

A new C-4 extension lamp has been installed, for 
use of the bombardier, on all B-24D airplanes start¬ 
ing with Serial No. 42-41173. 

The lamp has considerable advantage over the 
former stationary model. It is mounted in the nose 
compartment, and can be extended on a cord. 

The beam may be made directional. By depress¬ 
ing or contracting the lens tube the lamp can 
be used for close scrutiny or as a floodlight. A 
rheostat incorporated in the on-off switch is used to 
adjust the intensity of the beam. 

Another improvement is a detachable red filter 
lens used when reading luminous maps. 


B-24D Fuel Cell Cap Redesigned 

A new fuel cell filler cap has been installed on B-24 
airplanes starting with Serial No. 42-41218. The 
new cap consists of a redesigned grip cover 
(32G1238), and heavier spring (32G1239). 

These revisions, giving the filler cap considerably 
more strength due to increased width of the hinges, 
eliminates breakage resulting from normal use. Any 
trouble encountered by the wind forcing the grip 
cover upright during flight is also eliminated. 

Improper method of removing and installing the 
new cap, however, can still result in breakage. Only 
manual force should be used to turn the cap. Use 
of wrenches or other tools is not advisable. The 
cap should not be screwed past the stop mark be¬ 
cause the pin in the bolt head, holding cap cars in 
place, is apt to be pulled out. 

It is recommended that the rubber gasket be in¬ 
spected each time cap is removed. If gasket appears 
to be too loose, a new one should be installed. 

Microphone Switch Moved in B-24D 

Relocation of pilot’s microphone button control 
switch has been made in B-24D airplanes starting I 
with Serial No. 42-41093. 

The button is now located on the left instead o i 
the right hand side of the pilot’s control wheel, 
from inboard to outboard position. 

Reason for the relocation is that the pfl°t c( ^ 
not operate engine controls and microphone sw 
at the same time. The new arrangement perm 1 s 
of the throat microphone, while throttles are man 
ulated with the right hand. 
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CLIP 

Q5799-8 


NUT 
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Figure 1. Waist Gun Stowage Strap in Position. Circle: Clip Mounted at Station 7.0 

Clip Holds Waist Gun Stowage Strap in B-24*$ 



At the request of the Air Service Command, a clip 
(Q5799-8) has been installed with a bolt (Q5106D- 
10-10) and a nut (AC372-D1032) at Station 7.0, on 
all B-24 airplanes, to fasten the waist gun stowage 
s trap (Q5728-K1-33) to bracket (32F6710) (Figure 
!•) This installation was made on both sides of the 
airplane in compliance with Engineering Order B- 
18 180 on Blue Print 32F6711, dated June 24, 1943. 

Prior to the addition of clip (Q5799-8) when 
the waist guns were in use, the stowage strap 
Was looped around the ammunition box support and 
n °t fastened in any manner. Vibration on B-24E air¬ 
planes, resulting from gun fire and flight operations 
BpHdd, j n some caseSj cause the stowage strap to 
ro P * n to the elevator cable pulley bracket, and loss 


of elevator control could result due to the strap 
binding the cables and pulleys. 

This condition has been eliminated, since the new 
method of attaching the strap will provide a safety 
margin of nine inches clearance between the lower 
end of the strap, which is 33" long, and the elevator 
control cables. However, it is suggested that the 
loose end of the strap continue to be looped around 
the ammunition box support to prevent it from 
dangling. 

The Air Service Command has instructed that a 
check be made of B-24E airplanes at your base to 
determine whether the stowage strap is fastened 
according to specifications, and if not that the cor¬ 
rect installation be made. ★ ★ ★ 
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Figure 2. Tire Tool Disassembled Showing Extractor Frame, Handle, Wedges and Hook 


New Tire Extractor Tool Saves Time and Effort 


The purpose of the recently developed Tire Ex¬ 
tractor Tool, ST-00133, is to loosen the tire from 
the wheel rim. It consists of the following individ¬ 
ual parts: One extractor frame, one extension han¬ 
dle, two wedges (one large and one small) and one 
extension hook, as shown in Figure 2. 

'The removal of main landing wheel tires and nose 
wheel tires has constituted a definite service prob¬ 
lem in the past. However, a minimum of effort and 
a minimum of injury to tire or wheel will be ex¬ 
perienced through the correct application of the 
Tire Extractor Tool, outlined as follows: 

(A) Block tire up off floor high enough to allow 
rirft to drop through after removing detachable ring 
and lock ring. 

(B) Maintain approximately five pounds of pres¬ 
sure in tube in order to hold bead of tire parallel to 
face of internal rim. This will prevent lower edge of 
bead from becoming wedged against internal rim. 

(C) Lubricate tire, rim and wedge wherever pres¬ 
sure is to be applied. 


(1) Substances suggested for use as lubricants 
are liquid soap or a mixture of soapstone 
and water. 

Warning: Oil or grease should never be used 
because of their deteriorating ell ret 
on rubber. 

(D) Main Landing Wheel'Tire Removal 

Use small wedge. Insert hook end of Extractor 
Tool (less the extension) between outer face <>! 
brake drum and inner face of rim (Figure 3). Wit* 
wedge and extension handle thus in place ( OR 11 
4) apply pressure moderately about every i 
inches around entire circumference of rim. RQ* 
operation if necessary until bead of tire breaks \oc 
from rim. 

Note: Best results will be obtained by placing h 
on blocks with side containing valve facn 
downward and breaking bead from rim 
opposite side. Then invert tire and > 
side containing valve. 

(Continued on page 6) 
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New Tire Extractor Tool Saves Time 

(Continued from page 6) 

(E) Nose Wheel Tire Removal (Right Side) 

Use large wedge (Figure 5). Hook end of Ex¬ 
tractor Tool (less extension hook) to ridge on inside 
of rim (Figure 6) and apply pressure in same man¬ 
ner as described in paragraph (D). 


(F) Nose Wheel Tire Removal (Left Side) 

Use small wedge. Attach extension hook to Ex¬ 
tractor Tool (Figure 7) and insert in any one of 
the eight cutouts in the Hayes wheel and hook in 
place (Figure 8). The small wedge is then slipped 
in place between the tire and rim edge and pressure 
applied (Figure 9). ★ ★ * 



Figure 5. Correct Position of Tool Relative to Right Side of Nose Wheel 





Application of Tool to Right Side of Nose Wheel 


Figure 6. 
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Figure 7. Attaching Extension Hook to Extractor 


Figure 9. Application of Extractor to Tire on Left Side of Nose Wheel 


Figure 8. Extension Hook Affixed to Assembly 
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New Ball Turret Provides Additional Defensive Armament 
On B-24D Bombardment Airplanes 


Effective on and after Serial No. 42-41164, re¬ 
tractable lower ball turrets become standard equip¬ 
ment on B-24D airplanes (Figure 10). 

General Description 

This turret is a sphere constructed of aluminum 
and Plexiglas and is installed in the airplane belly 
at fetation 6.2. Inside sits a gunner with two .50 
caliber machine guns at his command. Full vision 
is provided for the gunner through a panel of shat¬ 
ter-proof glass. The turret is equipped with a Sperry 
computing sight (Model K-4) which takes into ac¬ 
count the range, course, and speed of the target. 
This sight continuously computes ballistic and pre¬ 
diction corrections for accurate gunfire at long 
range. These corrections provide for the changing 


position and rate of movement of the turret, and the 
varying range between the turret and the target 
(Figure 11). 

In addition to the items already mentioned, the 
following essential equipment is also installed with¬ 
in the turret: 

1. Ammunition boxes for feeding the two .50 
caliber guns. 

2. Electric-hydraulic power units, which move the 
turret in azimuth and elevation. 

3. Hand control unit for controlling power units 
simultaneously, which in turn control direc¬ 
tion and rate of turret motion. 

4. Armor plate for the protection of the gunner. 

(Continued on page 10) 



TARGET 



Figure 11. Sighting and Firing Control in Relation to Target 
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Ball Turret Provides Armament 

(Continued from page 9) 

5. Limit stops to prevent gun barrels from strik¬ 
ing the fuselage, fire interrupter to prevent 
firing at parts of the carrying aircraft, power 
switch, gun selector switches, and other essen¬ 
tial units. 

IMPORTANT OPERATIONAL PRECAU¬ 
TIONS 

WARNING: DO NOT ENTER OR OPERATE 
TURRET BEFORE READING 
AND UNDERSTANDING IN¬ 
STRUCTIONS. SERIOUS IN¬ 
JURY-EVEN DEATH —MAY 
RESULT FROM IMPROPER 
OPERATION. 

1. Be sure ammunition boxes and guns are empty 
before performing service and adjustment 
operations. Charge guns twice before working 
on turret. 

2. Do not crank turret until it is known that the 
elevation limit stop has been properly adjusted, 
otherwise hand control gearing can be dam¬ 
aged seriously and the turret rendered inop¬ 
erative. 

3. Elevation hand brake must be off before oper¬ 
ating turret. 

4. Do not turn adjustment screw in elevation con¬ 
trol linkage unless motor is running. Adjust¬ 
ment parts will be damaged when Vickers unit 
booster pump is not operating. 

CAUTION: During landing or take-off, turret 
must be retracted with guns at -22° 
elevation and pointing aft. There 
must be no crew member in the tur¬ 
ret. 


Provisions for Entrance Door 
Ladder Deleted on B-24D 

The deletion of the main entrance door ladder 
became effective in production with B-24D airplane 
Serial No. 41-23970. As a result of this change, it 
is advisable that provisions for use of the main 
entrance ladder be removed. The operation requires 
no special tools and can be accomplished in approxi¬ 
mately 10 man-hours. It results in a weight decrease 
of 2.61 lbs. and became effective with production 
airplane Serial No. 42-41218. ★ ★ ★ 


New Data Supplements 
Weight, Balance Book 


The following information pertains to horizontal 
stability of the B-24D airplane in flight. It supple¬ 
ments data compiled in the Weight and Balance 
Data Handbook prepared by Consolidated Vultee. 
A copy of this handbook is stowed in each airplane 
leaving the factory. 

Longitudinal stability of the B-24D airplane de¬ 
creases as the center of gravity location is moved 
toward the rear, and control becomes somewhat dif¬ 
ficult as it is moved aft of 31% or 32% M.A.C. 
(mean aerodynamic chord). Control is best with 
C.G. locations between 26% and 30% M.A.C. For 
long flights it is best to move all loose gear forward 
as far as possible, as this will improve longitudinal 
stability and thus make control somewhat easier. 

Elevator cable tension is set at 75 lbs. at 70° 
F. at the factory. Elevator tab servo is set at 5° for 
20° of elevator deflection in accordance with Tech¬ 
nical Order 01-5-6, dated March 5, 1943. Some^of 
the earlier airplanes had servo set at 12°, causing 
apparent instability in some cases and tending to 
cause force reversals. Reducing elevator tab servo 
to zero does no harm and might, in some cases, be 
of help. 

Control cable tensions vary considerably with 
changes in atmospheric temperature due to the dif¬ 
ference in coefficients of expansion of the dural fuse¬ 
lage and the steel cables. Thus, cables tend to be¬ 
come slack at low temperatures and to tighten at 
higher temperatures. This condition in turn changes 
the friction in the control linkage. 

Cable tension adjustments made in accordance 
with the following data are based on a temperature 


of 70° F. 

Elevator Cables . 75 lbs. d= 5 lbs. 

Rudder Cables . 60 lbs. + 10 lbs.—0 lbs. 

Aileron Cables. 60 lbs.-f- 10 lbs. — Olbs. 

Elevator Tab Cables ... 35 lbs. ± Olbs. 

Rudder Tab Cables .... 35 lbs. ± 0 lbs. 

Aileron Tab Cables .... 35 lbs. ± Olbs. 

Lock Cables . 35 lbs. ± 0 lbs. 

A. F. C. E. Cable. 90 lbs. + 10 lbs. — 0 lbs. 

Wing Flap Cables..Between 120 and 250 ltojl 

Note: The wide range in cable tension is allowcdij 
to permit an adjustment needed for positi' 
control and ease in operation of wing A a P s ‘ 

★ ★ * 
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B-24 Tire, Tube Maintenance Methods Stressed 


The following information is based on data con¬ 
tained n T.0.04-10-1. 

TIRE PRESSURES 
1. Main Landing Wheels 

• All references to specific pressures required in the 
inflation of main landing gear tires is in the process 
of being deleted from airplane handbook and instruc¬ 
tion manuals. With the exception of those relating 
to nose wheel tires, all stenciled pressures appear¬ 
ing on wheel fairing, tires and other portions of air¬ 
craft structure will be also omitted. 



figure 13. Inflation Line on 56" Main Landing Gear Tire 


In order to compensate for the variable gross 
weight of the airplane, tires should be inflated and 
checked immediately before take-off by one of the 
following methods. 

(A) Inflation Line—Tires provided with an infla¬ 
tion line should be inflated, with the airplane loaded 
for flight, so that the inflation line just touches the 
ground (Figure 13). 

(B) Measurement—The degree of inflation of 
tires, not provided with inflation lines, should be 
accomplished by measuring the distance from a 
pre-determined reference point, level with the low¬ 
est point of the wheel rim, to the ground. Airplane 
must be loaded as it will be flown. This distance 
should always equal 8.49 inches regardless of gross 
weight of airplane. A steel tape can be used to make 
this perpendicular measurement from ground, how¬ 
ever, the airplane should be resting on a smooth, 
flat surface. 

Shop Hint: A simple checking template can be 
quickly made and used as a means of checking in¬ 
flation of tires not having inflation lines. This 
(Continued on page 12) 
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Tire Maintenance Methods Stressed 

(Continued from page 1 1 ) 

template can be used also as a more positive check 
on inflation methods described in paragraph (A) 
and (B). Any light material such as plywood or 
card-board can be used to construct the template 
shown in Figure 14. When using this device, place 



Figure 14. Diagram of Tire Inflation Template 


straight edge on the ground and inflate tire until 
the point formed by the intersection of the two 
curved sides of the template is level with the wheel 
rim’s lowest point (Figure 12). 

2. Nose Wheel 

“Applied load” (load which occurs when brakes 
are applied) rather than “static load” determines cor¬ 
rect inflation of nose wheel tires. Therefore check¬ 
ing of nose wheel tires by methods covered above is 
not practical. Pressure of nose wheel tires should 
be determined by use of a pressure gauge. The B-24 
airplane is equipped with a 36" nose wheel tire which 
should be inflated to approximately 38 lbs. 

TIRE ROTATION 

In general, the practice of rotating or reversing 
tires to equalize wear on outboard area is not desir¬ 
able, as camber and toe-in are usually negligible 
and tire wear is even. In addition, it has been found 
that damage incident to frequent dismounting and 
remounting is often more severe than any damage 
incurred due to uneven wear. However, when in¬ 
spection discloses evidence of excessive uneven 
wear, tires should be reversed on wheels on which 
they are installed. Do not merely reverse wheels 
from right to left, as this will not serve the desired 
purpose. 


SMALL CUTS AND INJURIES FILLED 

Small cuts and injuries which do not penetrate to 
the fabric should be filled with suitable commercial 
tire cut filler. It is not practical to stock this filler 
material for issue, as it deteriorates rapidly even 
though tightly sealed. Filler material may be pur¬ 
chased at most points from reliable tire dealers or 
repair stations in small quantities. Manufacturer’s 
directions appearing on container should be followed 
when applying tire cut filler. 

Large cuts or injuries should be repaired in com¬ 
pliance with T.0.04-3-8. 

TIRES PAINTED 

As a protection against checking, caused by ex¬ 
posure to the elements, tires should be painted at 
suitable intervals (approximately every 200 hours 
flying time). Painted areas should extend from 
rim to inflation line, or, to that portion of tire which 
normally contacts the ground. In the case of non- 
skid or treaded tires, tread should also be painted to 
cover the recesses. Any synthetic base tire pre¬ 
serving paint may be purchased locally from rep¬ 
utable tire and rubber dealers for this purpose. < 


OIL, HYDRAULIC FLUID HARMFUL 

Particular care should be exercised to prevent oil 
and hydraulic fluid from being spilled on tires. 
Either of these materials is very injurious to rub¬ 
ber. Tires soaked in oil become soft and subject 
to early failure. When changing engines or per¬ 
forming any operations in process of which oil is 
apt to drip or be spilled, tires must be covered for 
protection against contact with the oil. In the event 
that oil is spilled on tires accidentally, it should be 
wiped off immediately with a rag dampened in gaso¬ 
line. 

DUAL SEAL INNER TUBES 


Special care is necessary in the installation and 
use of dual seal inner tubes used on B-24 nosi 
wheels. Because of its stiffer construction (which 
causes relatively less pressure against the tire bead 
seat) and the greater weight of its tube, the tire 
has more tendency to slip on the rim upon imp aC *j 
with the ground than do those with ordinary tube 
To eliminate one source of such slippage, before a 
tempting to mount a tire with a dual seal tube, ' va 
all lubricant (soapstone, talc, etc.) off the inside o 
the casing with a rag dampened in gasoline. F 
out the inside of the casing with air or othetaj 
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make sure that the casing is perfectly dry before 
continuing with the installation. Install the tire and 
tube as follows: 

a. Remove core housing and deflate by hand pres¬ 
sure to facilitate insertion of tube in the casing. 
Insert tube. 

b. Place tire and tube on horizontal plane, with 
valve down. Force wheel, with valve hole 
down, into tire. 

c. Invert assembly so valve and valve hole are up. 

d. Spot valve near valve hole and force tube on 
wheel. 

e. Place valve in valve hole and apply core hous¬ 
ing. Screw down finger tight. 

f. Apply second bead to wheel. 

g. Check centering of valve in valve hole. 

h. Unscrew core housing five full turns from 
seated position and inflate until both beads are 
seated on the rim. 

i. Completely deflate by removing valve core to 
allow tube to adjust and center itself. This 
should be done regardless of the type of tube 
being installed. 

j. Replace valve core and inflate. Wait 30 seconds 
to allow pressure to equalize in the two cham¬ 
bers. Check inflation as in paragraph IB, then 
retighten valve core housing by screwing rub¬ 
ber barrel back tight then twisting 180° by 
hand to seat securely. Do not use pliers. Re¬ 
move valve core and use spit test on valve tip 
to check for leakage. 

k. Reinstall valve core and cap. 

l. Because of a tendency of tires with dual seal 
tubes to slip, it is necessary to check inflation 
frequently and with extreme care. Reinflation 
is accomplished in each case by unscrewing 
and retightening the valve core housing as in 
(h), (i), and (j). 

m. When it is necessary to dismount a tire with a 
dual seal tube, deflate by removing valve core 
and unscrewing valve core housing five com¬ 
plete turns. REMOVAL OF CORE HOUS¬ 
ING BEFORE TUBE IS COMPLETELY 
DEFLATED WILL CAUSE INNER COM¬ 
PARTMENT TO COLLAPSE, PREVENT¬ 
ING FURTHER DEFLATION. 

Ignorance of this condition has caused per¬ 
sonnel in a number of cases to puncture the 
tube with a sharp instrument when removing 
the tube from the casing. 

n - In the event that the inner compartment is col¬ 
lapsed at any time, follow inflation procedure 
as outlined in (j) and then deflate as in (m). 

★ ★ ★ 


New Type Soundproofing 
Fastener To Be Used 

A new-type fastener (CVAC-90-13-50) (Figure 
15) for attaching soundproofing material will be in¬ 
stalled in B-24D airplanes beginning with Serial No. 
42-40193. Simpler than the Lift-the-Dot type previ¬ 
ously installed, the new device is expected to save 
many man-hours on the production line. 

Eliminating the stud essential to Lift-the-Dot 
units, the fasteners are inserted directly into .213" 
holes in heltframes or other fuselage structures 
where soundproofing is attached. The fastener’s own 
spring action locks it in place. 

The new unit will not entirely supplant the Lift- 
the-Dot type, which will continue in use in certain 
installations where the new fastener is impractical. 

★ ★ ★ 



Figure. 15. New Type Fastener Attached to Belt Frame 
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Plywood Replaces Metal On B-24D Waist Gunners' Doors WB 


Waist gunners’ doors on B-24D airplanes, starting 
with airplane Serial No. 42-40981, are made of resin 
impregnated plywood. The new construction offers 
several advantages in addition to releasing valuable 
metal. 






Plywood offers less hazard to personnel, is ap¬ 
proximately the same weight as the metal door, and 
from 15 to 20 times stiffer per unit weight than 
duralumin. 

Wood, impregnated and bonded with phenolfor- 
maldehyde resin, actually becomes a new substance. 
It retains the best characteristics of the various ma¬ 
terials used in its construction. It has a slower burn¬ 
ing rate per unit weight than duralumin, and has 
superior shatter resistance. Plywood will shatter 
only in a local area. A high caliber bullet will leave 
a relatively small hole in such material, where metal 
tends to blossom when struck. 

Other favorable characteristics of the plywood 
door are its vibration dampening properties, a 
smaller coefficient of thermal expansion than metal, 
and resistance to moisture and fungus growths. Im¬ 
pregnated plywood panels have been exposed to salt 
spray for more than two years without showing 
signs of corrosion. 

The plywood door is interchangeable with the 
metal door, and can readily be installed in the field. 
The only metal units in the doors are hinges, lock, 
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Figure 18. Plywood Door in Waist* Gunner's Compartment* 


handle, and the thin angles used to secure the neo¬ 
prene sealing gasket (Figure 18). 

Material used for the door is five-ply spruce, lami¬ 
nated with five layers of paper tissue and a bonding 
agent. In fabrication, these materials are subjected 
to steam pressure of 75 p.s.i. for a period of 25 min¬ 
utes. 

Deflection characteristics of plywood permit it 
to spring back to shape following impact. Metal 
will dent and distort under like conditions, and im¬ 
pact of sufficient strength can cause such distortion 
of metal that ties, braces and other adjacent parts of 
the ship will be damaged. 

Repair of plywood is a simple process. Proceed 
as follows: 

1. Remove from /i" to 1" of material from about 
damaged area (Figure 16). This is done to eliminate 
cracks or ragged edges. Use a keyhole saw, rotary 
saw or knife to perform this operation. 

2. Scarf wood about hole on a 9-to-l or 12-to-l 
taper (Figure 16). An electric sander or razor blade 
can be used. Sanding by hand is feasible. Correct 
degree of taper can be attained by keeping glue 
lines equalized in distance (Figure 17). 

3. Cut out wooden plug to conform to outer 
diameter in scarfed area (Figure 16). Scarf plug to 
fit repair area. 

4. Spread scarfed areas of both materials with 
heavy coat of glue. Cold-setting glues recommended 
are urea or phenolformaldehyde. They “set” in from 
four to eight hours. Emergency repairs can be made 
with casein, animal, or vegetable glues. 

■ 5. Set plug in place and apply pressure. Clamps 
are preferred, but weights around the outer circum¬ 
ference of hole will suffice if door is removed and 
laid flat. Brads placed at Yi" intervals can also be 

Use d. ★ ★ ★ 



Figure 19. Bulb Relocated at Station 9.2 


Spare N-6 Sight Bulbs Relocated 

Spare bulbs for the N-6 tail turret gun sight are 
being jarred loose from their clips by gunfire vibra¬ 
tion, according to field reports. 

Accordingly, clips and spare bulbs are being re¬ 
located at a point where there is less vibration, and 
yet be accessible to the gunner. Beginning with 
B-24D airplane Serial No. 42-41093, clips will be 
installed on the left hand side of the airplane at fuse¬ 
lage station 9.2 (Figure 19). 

Cowl Flap Changes Rescheduled 

Due to a change in scheduling, the following cor¬ 
rections should be made in Airplane Serial Nos. 
affected by reinforced and shortened cowl flaps: 

1. In The Field Service Bulletin, Vol. 1, No. 15, 
it was stated that “new reinforced cowl flaps are 
installed on all B-24 airplanes from Serial No. 42- 
40743.” This should read Serial No. 42-40670. 

2. In the same issue of The Field Service Bulle¬ 
tin it was stated that “reduction in size ... is ef¬ 
fective on airplane Serial No. 42-40905.” This should 
read Serial No. 42-40743. 

It is suggested that these correctons be made in 
your copy of The Field Service Bulletin. 
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Procedure for Painting PBY Hulls 
Answers Service Requests 

In answer to field service requests for information 
on painting Consolidated Vultee PBY airplane hulls, 
the following methods and materials are recom¬ 
mended : 

Hulls should first be cleaned with a solvent, some 
approved are Turco Products Co. Solvent B, or Ful¬ 
ler’s Brush Wash. Soap and water is not recom¬ 
mended because this solution will not entirely re¬ 
move grease. 

Following cleaning, the entire exterior surface 
should be primed with one coat of primer (AN- 
TT-P-656A), followed by one coat of Dupont (Line 
No. 71) camouflage. enamel. 

If new paint is to be applied over old paint, the 
surface should be cleaned as in the foregoing, using 
Turko’s No. 1595 solution. This is a non-toxic, water- 
soluble paint remover. If it is discovered, after old 
paint has been removed, that the surface is not 
entirely anodized, some type of phosphoric alcohol, 
one of the approved is Turko’s WO No. 1, should 
be applied to etch the surface. 

Proceed as follows: 

1. Mix one part of WO-1 with three parts of 
water. 

2. Apply this solution to the surface with either 
a clean cloth or a brush. Allow solution to dry for 
four minutes. 

3. Rinse off with clear, cold water. 

Cleaning with the same solutions is recommended 
for interior painting. Any bare surfaces below the ^ 
waterline should be touched up with tinted P-27 
primer. 

In either interior or exterior painting, cnaine 
should never be applied directly to bare metal. 
priming coat should always be used as a base. 


New Blisters To Be Added to B-24D 

The pilot’s and co-pilot’s side window blis|M 
installed on and after B-24D airplane Serial 
42-40058, are so advantageous that two blisters & J 
to be added on and after B-24D airplane 42-7- 
These additions are to be located between status® 
3.1 and 3.2 on both right and left sides to P roV * 
creased vision for other occupants of the flight c 
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BLUE CIRCLE 


RED BORDER 
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RECTANGLES 


^ RADIUS 


INNER END OF 
EACH RECTANGLE 
CONFORMS TO 
CONTOUR OF CIRCLE 


WHITE STAR 


L 


Figure 1. New Cocarde Design Adopted by U. S. Army and Navy Air Corps 


New Insignia Adopted for U. S. Army and Navy Aircraft 


A cocarde of new design is being placed on all 
Consolidated Vultee airplanes in accordance with 
the U. S. Army’s T.O. 07-1-1C, and the U. S. Navy’s 
ALNV 129. 

The familiar five-point white star within a blue 
circle is being replaced with the new standard insig- 
nia shown in Figure 1. 

E Existing insignia may be reworked by adding the 
white rectangular areas and red border, provided 
that diameter of the blue circle will be 75% of the 
distance between leading edge of wing and aileron 


cut-out (Figure 2). The circle must not be more 
than 60", nor less than 30" in diameter. ★ ★ ★ 


NEVER LESS THAN 6" 



BLUE CIRCLE WILL 
BE 757, OF DIS¬ 
TANCE BETWEEN 
LEADING EDGE OF 
WING AND AILERON 
CUTOUT, EXCEPT 
THAT THE CIRCLE 
WILL NOT BE 
GREATER THAN 6C 
NOR LESS THAN 30 
INCHES IN DIAMETER 


Figure 2. New Cocarde Shown Painted on Wing 
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Figure 4. Modification Details in B-24 Engine 


Engine Modified on B-24D 

A new engine installation on B-24D airplanes has 
been effected on Airplane Serial No. 42-41115 and 
supplants the No. R1830-43 type previously used. 
The difference between the R1830-43 and the R1830- 
65 is that the R1830-65 is equipped with a Chandler- 
Evans carburetor, (Figure 3) while the R-1830-43 
is equipped with a Bendix-Stromberg carburetor. 
A new carburetor-mounted primer (Bendix No. 
PL395334) will be installed in lieu of the present 
firewall-mounted solenoid primer (AC37D6210). 
The primer flex (32E2611) formerly used with the 
Bendix primer (No. 392192) on the Bendix-Strom¬ 
berg carburetor will be reinstated for use with No. 
PL395334 primer on the Chandler-Evans carburetor. 

In addition to the changes already mentioned, the 
following new parts and assemblies (Figure 4) will 
be used on the R1830-65 engine: 

I 1. Throttle return spring lug assembly (32P1682) 
replaces lug assembly (32P451). 

I 2. Throttle return spring lever (32P1685) re¬ 
places lever (32P5048). 

13. Throttle control rod assembly (32P1725) re¬ 
places rod assembly (32P1084). 

■4. A new fork assembly (32P1735) replaces fork 
assembly (32P5081). 

At present, airplanes leaving San Diego contain 
a placard which is posted on the instrument panel to 


the left of the pilot. This placard instructs person¬ 
nel of airplanes equipped with the Ceco carburetor 
not to exceed an altitude of 10,000', to set throttles 
full-open for maximum power instead of % open, 
and to use auto-rich for all taxiing and take-off oper¬ 
ations. Tests are being completed which will make 
it possible to prepare a revised cruise-control chart, 
based on optimum carburetor setting. Upon release 
of the revised control chart and the installation of 
correct jets by authorized Chandler-Evans personnel 
the placard will be removed. 


Torque Given for Lock Nut 
On B-24D Oil Relief Valve 

Proper tightening of the adjustment lock nut 
(Figure 5 inset) on oil pressure relief valves (Fig¬ 
ure 5) in B-24D airplane engines is an important 
factor in efficiently maintaining this unit. 

Trouble has resulted in the field because threads 
have been stripped or distorted by the nut being 
set too tight. 

According to Pratt & Whitney specifications 
the torque moment should be between 70 and 85 
inch pounds. 

A torque indicating handle and wrench should 
be used in tightening the nut. A long wrench should 
never be used. Too much torque will likely be 
exerted by the added leverage of a long wrench. 

Use of the fingers about the wrench should serve 
to tighten the nut sufficiently. Because the assembly 
is difficult to reach, care should be taken not to jerk 
on the wrench. 

It should be remembered that there is nothing to 
cause this lock nut to become loose except vibra¬ 
tion. ★ ★ ★ 



Figure 5 . Details of Lock Nut and Installation 
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Figure 6. Champion 34S Spark Plug Figure 7. A. C. LS-85 Spark Plug 

Spark Plug Servicing One of Important Functions 
In Maintaining Good Engine Performance in B-24 


Proper maintenance of spark plugs is one of many 
service functions necessary to insure good engine 
performance in Consolidated Vultee B-24 airplanes. 


All plugs should be examined to ascertain whether 
replacements are necessary. They should be re¬ 
placed when conditions as follows prevail: 


Two types of ceramic spark plugs are used in the 
aircraft, the C-34S (Figure 6), and the LS-85 (Fig¬ 
ure 7). The plugs are interchangeable. 

First step in servicing the plugs is to wash them 
in an approved cleaning solvent. A mixture of car¬ 
bon tetrachloride and naphtha is recommended. 

When thoroughly clean, plugs should be dried 
with compressed air. This facilitates blast cleaning, 
and tends to prevent clogging of the machine. After 
drying, plugs should be screwed into the cleaning 
machine (No. 1558458) and sand-blasted. Copper 
gaskets must be on plugs during this operation. 

Following sand-blasting, spark plug gaps should 
be adjusted. Only the hard steel wire, (gauge No. 
1558087) should be used for this purpose. Recom¬ 
mended setting is from .011 to .013 inches. 


1. When the side of electrodes can no longer In* 
bent to obtain the proper gap dimensions, or when 
metal of the side electrode forming the gap is less 
than .010 of an inch thick. 


2. Failure to pass ceramic plug electrical test. 

3. Visible damage to insulation. 

4. Gap clearances too small. 

5. Damaged core insulation due to incorrec 
method of setting gaps. 


Before plugs are installed in engine they shou 
be rust-proofed. They should be dipped in a 
tion of seven parts naphtha, (Spec. No. 4-l04(^^H 
three parts rust preventive compound (Spec. - m 
drained and allowed to dry for at least a half-hQflj 
Terminal threads should then be given a HrI 1 * ( 
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of lubricant (Spec. No. 3578). Always use new cop¬ 
per gaskets when re-installing plugs. 

Torque moment to install plugs should be no more 
than 360 inch pounds. 

ELBOW INSTALLATION 

When installing the elbow assembly of shielded 
plugs on high tension cables, approximately one- 
fourth inch of the insulation must be removed from 
the end of the cable leaving a bare wire. The cable 
is then inserted through the elbow at the thread 
end, through the neoprene collar, and thence into 
the terminal assembly. 

Next, the bared end of the wire is extended 
through a small hole in the sleeve washer. The 
collar is then installed with the shoulder next to 
the elbow. 

If a length of bared wire in excess of that speci¬ 
fied in the foregoing is inserted through the insul¬ 
ated sleeve washer in this manner, the terminal will 
not extend into the plug sufficiently to allow the 
full threaded depth of the elbow nut to be screwed 
into the plug. If tightened with this condition exist¬ 
ing, damage to the end of the assembly will result. 

When bared wire is inserted, make certain that 
all the strands protrude through the hole in the 
washer. Wires should then be securely flared over 
the strands to complete the operation. 

INSTALLATION RULES 

[ Do not use open end wrenches on spark plug 
assemblies. Use a hexagonal socket wrench and a 
torque indicating handle for the particular plugs 
being removed or installed. 

I Terminals and elbows should always be checked 
when plugs are being installed. 

Plugs should be handled with care. They can be 
damaged easily. 

Never use center electrodes as a pry when increas- 
111 g clearance between the shell and center electrode. 
This will throw the center electrode out of line, 
putting it under a stress that will cause the ceramic 
insulator to crack. 

K Completely assembled plugs should never be im¬ 
mersed in oil, and should not be allowed to stand 
ln cleaning fluids for more than a few minutes. 

I Plugs should be removed and either reconditioned 
0r replaced every 100 hours. In emergencies-in the 


field, where spark plug servicing equipment is not 
available, ceramic plugs should be regapped at the 
100-hour interval, (Figure 8). 

NOTE: SPARK PLUGS USED AS TROUBLE 
INDICATORS 

Spark plugs can be good trouble indicators. Pos¬ 
sible unsatisfactory conditions in an airplane engine 
can sometimes be detected by close scrutiny of plugs 
when they are removed for servicing. 

While visual inspection is limited, some of the 
more obvious conditions that might prevail are as 
follows: 

1. If plug is clean and the metal shows signs of 
overheating, the cylinder has been running too hot. 
This indicates preignition, detonation, or poor cool¬ 
ing. 

2. If the plug is generally clean, but is wet with 
fuel or oil, no conclusion should be drawn on this 
basis alone, since appearance of the plug may be 
due to conditions present at the moment of stop¬ 
ping only. 

3. Presence of caked carbon is evidence of the 
beginning of excessive oil consumption, or indica¬ 
tion that the plug has not been firing. Trouble could 
be due to failure of the plug to clean up after firing 
starts; or to magneto, terminal or wire defects. 

4. A thin layer of soot on the insulator, which 

otherwise looks free from deposits, may be sufficient 
to short-circuit the plug. This may show the plug 
is running too cool. ★ ★ ★ 



Figure S. Use of Gap Setting Gauge 
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New Type Bal-O-Dial for Calculating Weight and 
Balance, Furnished on B-24D Airplanes 


A new type Bal-O-Dial is included as equipment 
by Consolidated Vultee on B-24D airplanes starting 
with Serial No. 42-41059. The new instrument, de¬ 
signated as Type II, determines rapidly and graphi¬ 
cally whether an airplane is properly balanced, or 
whether there is need for relocating cargo or per¬ 
sonnel. 

Forms for maintaining necessary weight and bal¬ 
ance data for the basic, or empty airplane, are in¬ 
cluded in a handbook, inserted in a carrying case 
with the Bal-O-Dial. Also included in the handbook 
are forms for recording variable load items such as 
fuel, oil, bombs, bomb bay tanks, crew, ammunition, 
and cargo. This case attaches to the airplane at the 
left of the pilot. 

The importance of weight and balance upon the 
efficient operation of an airplane cannot be too 
strongly emphasized. Overloading increases the 
time required for take-off, lowers the margin of 
structural safety, reduces maneuverability, limits 
ceiling and rate of climb, and necessitates increased 
landing speeds. 

A center of gravity located too far forward can 
seriously affect controllability, causing difficulty in 
keeping the airplane’s nose up during landing, there¬ 
by overloading the nose wheel assembly. 

A center of gravity located too far aft impairs per¬ 
formance generally, and results in instability which 
produces stalling tendencies. 

Need for accurate calculation is therefore appar¬ 
ent. The Bal-O-Dial was developed for the purpose 
of eliminating extensive mathematical calculations. 


GENERAL DESCRIPTION 

The Type II Bal-O-Dial (Figure 9) consists 
essentially of the following components: 

(a) A large disc. 

(b) Two smaller discs concentrically mounted on 
each side of the larger disc. 

(c) A transparent movable arm assembly with 
hair lines on either side. 

These elements have a common axis, and can be 
rotated relative to each other. 

One face of the large disc has been designated 
as disc A; the other face as disc C. On disc A is a 
weight scale that can be coordinated with the vari¬ 
able load scales of disc B by means of the trans¬ 
parent hair line on the movable arm, to obtain the 
gross weight of the airplane. 

On disc C is an index scale, and a center of gravity 
band containing red areas to indicate dangerous 
balance conditions. A yellow band represents an 
area in which load distribution is permissible but 
not desirable. The central white area indicates a 
satisfactory loading range. 

On disc D is a side view of an airplane with the 
various compartments. Variable load scales orig¬ 
inate from the airplane base line, XY. The trans¬ 
parent movable arm, on which a movable slide is 
mounted, and discs C and D are used to determine 
the center of gravity for any loading condition. 4 

The side view of airplane appearing on disc B 
serves a two-fold purpose: 

1. It gives an immediate picture of the fuselage 
compartment arrangement. 


The calculation of gross weight and center of 
gravity is based on adding the variable load to an 
initial fixed weight defined as the “basic weight.” 
Because this basic weight and balance may vary 
during the life of an airplane, owing to modifica¬ 
tions, records must be maintained throughout the 
life of the ship so that basic weight can be com¬ 
puted at all times. Charts 1, 2, and 3 are included 
in the handbook for this purpose. 


2. It gives a graphic picture of the eflect on 
balance resulting from the addition of each “variable 
load” item. For example, as weight is added in cC J nl " 
partments A, B, C, or D, the nose drops, indicating 
a shift in the airplane’s center of gravity toward the 
nose. As weight is added in any of the aft compa 
ments, E, F, G, H, or I the tail goes down, i |1(l 
eating a shift of the airplane’s center of grav 
ward the tail. 
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Figure 9. BOTH FACES OF BAL-O-DIAL USED TO CALCULATE WEIGHT AND BALANCE 
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Figure 10. Bali and Chamber Assembly 


Figure 11. Blinker, or Shutter Assembly 


Oxygen Panel Redesigned on B-24D Airplanes 


A new oxygen panel assembly for the demand 
oxygen system has been incorporated on B-24 air¬ 
plane Serial No. 42-72765 and subsequent. The newly 
designed panel has been installed to accommodate 
the A-3 type flow indicator which replaces the A-l 
type previously used. 

The A-l type flow indicator (Figure 10) contains 
a glass chamber, inside which is a small ball. This 
ball rises in the chamber upon exhaling and falls 
upon inhaling. The new improved A-3 flow indicator 
(Figure 11) consists of a blinker or shutter which 
opens and closes during the respiratory action. It 
is a much simpler and more accurate indicator. 


The redesigned oxygen panel (Figure 13) is 
slightly deeper than the old panel (Figure 12) and 
has a simplified tube routing. Tube 32F7866-15 re¬ 
places tube 32F7826-10 and extends from the oxy¬ 
gen supply to a point where it tees off to the pres¬ 
sure signal. Tube 32F7866-14 replaces 32F782(>-8 
and continues to a point where it tees off to 
supply pressure gauge. Tube 32F7866-12 extends 
from the supply pressure gauge to the regulator. 
A new tube (32F7866-13) now forms a direct con¬ 
nection between the A-3 flow indicator and the 
regulator. 


—AC40427 
FLOW INDICATOR 
tTYPE A-3) 


Figure 12. Former Oxygen Panel Tube Routing 


Figure 13. Redesigned Oxygen Panel Tube Rout«n9 
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Plastic Parts on B-24D Airplane 

(Continued from page 1 1 ) 

140 degrees F. These materials undergo no chem¬ 
ical change in the curing process. Reheating will 
return them to a semiliquid state. 

Except for these fundamental differences all plas¬ 
tics are basically similar. The very word “plastic” 
implies elasticity or pliability. Many such materials 
can be repaired in the field. Others can be tempor¬ 
arily repaired. Some cannot be repaired at all. 

To know the characteristics, important functions, 
and technique of repair in relation to plastics used 


in all Consolidated Vultee aircraft is therefore de¬ 
sirable. In subsequent articles the following subjects 
will be discussed in detail: 

1. General purpose materials. 

2. Shock resistant materials. 

3. Heat resistant materials. 

4. Transparent phenolic molded materials. 

5. Low frictional materials. 

6. Special types (products so recently developed 
that they are still available only in laboratory quan¬ 
tities). 



CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California, U.S.A. 

★ 
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Markings Added On B-24 Wiring 

Additional identification of electrical cables has 
been scheduled to start with B-24 airplane Serial 
No. 42-73165. Terminal identification and gauge 
size will be set off at 15-inch intervals of the entire 
cable length. 

U. S. Army Air Forces specification No. 32310-A 
states that identification marks every 15 inches is 
optional for cables enclosed in circuit. 



Goggles To Be Stowed In B-24D 

On instruction from the Army Air Forces Ma¬ 
teriel Center, six pair of gunner’s goggles (Polaroid 
No. 1006R) will be stowed aboard each airplane 
prior to delivery. The goggles are required for view¬ 
ing tracer bullets, and will be stowed as loose 
equipment wrapped in a package labeled as follows: 

“Colored goggles for gunners, use only in day¬ 
light to make tracer bullets visible. This package 
is to remain sealed and is to be opened only as 
directed by the crew commander for issue to crew 
members.” 

No special provision is made for stowage of the 
goggles after unpacking. 

This equipment is scheduled to appear on B-24D 
airplane Serial No. 42-72815 and subsequent ships. 

Reworked Ceco Carburetors Installed 

The installation of reworked Ceco (Chandler- 
Evans) carburetors began with B-24D production 
airplane Serial No. 42-41217. Therefore, the placard 
which was posted on the instrument panel instruct¬ 
ing personnel “not to exceed an altitude of 10,0001 
feet, to set throttles full-open for maximum power 
instead of open and to use auto-rich for all taxi¬ 
ing and take-off operations,” appeared only on air¬ 
planes Serial No. 42-41115 to 42-41217. 

Cover Design 

Our cover, entitled “Labor Day Parade, depicts 
masses of workers on their way home from tin 
“swing shift” via overpass No. 1 at the main plant 
in San Diego. 

For them, the parade they will see this year v 
be thousands of Consolidated Vultee empl°)^ cS | 
streaming to and from work and whose satisfactu 
is great in that by their sweat and toil a con .* in |j nC I 
parade of Liberator bombers come off the main 
to destro}' the axis. 
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INDICATOR LIGHT 
LENS HOLDER 


SPARE BULB 


Figure 1. Landing Gear Down-Lock Indicator Light 



STATION 2.0 


FORWARD 


Figure 2. Enlarged Pilot's Fuse Box Relocated 


Landing Gear Warning Horn Omitted From B-24D Airplane 


The landing gear warning horn and all parts rela¬ 
tive to it have been omitted on B-24D Serial No. 42- 
72815 and subsequent airplanes. This change will 
also affect B-24E and B-24G airplanes. Two other 
changes have been made on the same airplanes and 
evolve from the omission of the warning horn. These 
changes are the addition of a switch in the land¬ 
ing gear down-lock indicator light and an enlarged 
and relocated pilot’s fuse box. 

Omission of Landing Gear Warning Horn 

The omission of the landing gear warning horn 
entails the removal of the throttle warning switches, 
the landing gear warning horn relay and relay box, 
and all wiring in the landing gear warning circuit. 

Switch Added in Landing Gear Down-Lock 
Indicator Light 

The Air Service Command has instructed that 
' V1 th the omission of the landing gear warning horn, 
a spare bulb and test switch be included in the land- 
gear down-lock indicator circuit. This change 
Squires only the addition of the test switch mounted 


on the instrument panel, since a spare bulb has for 
some time been standard equipment. 

The switch for testing the indicator bulb is built 
into the indicator light. The testing circuit is closed 
when the indicator light lens holder (Figure 1) is 
depressed. 

If the bulb fails to light during this operation the 
bulb should be replaced with the spare bulb (Fig¬ 
ure 1). If the new bulb does not light, the indica¬ 
tion is that the test circuit fuse is burned out or the 
wiring in testing circuit is defective. The fuse for 
bulb testing circuit is in the pilot’s fuse box. The 
bulb is easily removed by unscrewing the lens 
holder. The removal of the mounted case of the light 
is not necessary for the replacement of the bulb. 
Intensity of light is controlled by a slight turn of 
the lens holder. 

Enlarged and Relocated Pilot’s Fuse Box 

The pilot’s fuse box has been enlarged and moved 
to a position just aft of the pilot’s flying suit heater 
receptacle (Figure 2). The new location of the fuse 
box is more accessible for the pilot and flight engi¬ 
neer. ★ ★ ★ 
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Figure 3. Cam Resets Door Release Mechanism 



LATCH 

32BS27 


ROLLER 

BE-58 


GUIDE YOKE 
32 B535-2 


Figure 4. Details of Automatic Release System 


Cam Automatically Resets B-24 Nose Wheel Door Emergency 

Release Mechanism After Use 


Operation of the nose wheel door emergency re¬ 
lease lever disengages latch (32B527) from yoke 
(32B1232). As the latch is pulled upward, arm 
(32B529) also travels upward. When the nose wheel 
gear is lowered, roller (BE-58) located on the land¬ 
ing gear strut, leaves its position in the yoke. The 
yoke then tends to drop slightly since it becomes 
independent of the rest of the assembly. Hereto¬ 
fore it has been necessary to manually reset the 
mechanism by engaging the latch and the yoke be¬ 
fore attempting to retract the landing gear. Other¬ 
wise the roller would not return to its correct po¬ 
sition within the yoke, but would come to rest be¬ 
tween arm (32B529) and latch (32B527) resulting in 
severe damage to the gear box. 

The new design (Figures 3 and 4), effective on 
and after B-24D airplane Serial No. 42-73765, pro¬ 
vides for a cam (32B2138) on the yoke and elim¬ 
inates the manual resetting. When the gear is being 
retracted, the roller will now come in contact with 
this cam, causing the yoke to be raised into the 
proper position to receive the roller. As the gear is 
being retracted, the yoke will engage with the latch 
and the emergency release mechanism will be ready 


to be used again. Provisions for adjusting the new 
cam have been made by slotting the two bolt holes 
in the cam and the guide yoke. A visual check should 
be made to determine if latch (32B527) and yoke 
assembly (32B1232) have been properly engaged 
when the landing gear is completely retracted and, 
if they are not locked, it may be necessary to read¬ 
just the cam. ★ ★ * 


Wing Panel Damage In PBY Airplane 
Can Be Prevented With Plastic Tubing 

Consolidated Vultee representatives report that 
wing panels of PBY airplanes are sometimes dam¬ 
aged by abrasive action of electrical connect* »r platf 
chains. 

While no service action is contemplated at tin 
time, the Consolidated Vultee engineering depaf 
ment suggests that such damage can be prevent^ 
by covering the chains with Vinolite tubing. If * l 
ing is not available, the chains should be shorten^ 
which will minimize their swaying action when 
airplane is in motion. 
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Transformer For Lights, Radio 

On B-24E airplanes a new transformer (General 
Electric No. 70G10) replaces transformer (General 
Electric No. 68G447) for supplying single phase 115 
volt-ampere power for operating the radio compass. 
The 68G447 transformer supplied, in addition to 
the radio compass power, 50 volt-ampere, three 
volts, single phase power for operating the bomb 
indicator lights. Due to the removal of the three 
volt bomb indicator lights and their connecting lines 
the three volt terminals on the 68G447 (Figure 5) 
transformer were left open. The floating of this three 
volt power tended to change the load characteris¬ 
tics of the transformer. The three volt power wind¬ 
ing has been omitted in the 70G10 transformer. 

Some trouble has resulted from improper connec¬ 
tion of the transformers to the generators. (Ref. 
Drawing No. GK32E8628.) 

To obtain correct phase rotation and proper oper¬ 
ation, generator lines A and C (Figure 6) and 
ground must be connected to terminals A and C and 
ground respectively on the transformer. Improper 
connection of these lines will cause malfunction and 
overheating of the transformer. The input voltage 
is 115 volts, 400 cycles, three phase to terminals A 
and C and to ground. The output is 115 volts, 400 
cycles, single phase, from terminal L and ground. 

Another factor causing transformer trouble is 
overspeeding of the inverters. The inverter brushes 
are worn excessively during operation and the re¬ 
sult is erratic overspeeding of inverter, which in 
turn tends to burn out the rectifier in the radio com- 


Compass Changed In B-24E 

pass. The combination of the burned out radio com¬ 
pass rectifier and excessive voltage from the in¬ 
verter overloads the transformer. When the over¬ 
loads become too great the transformer will burn 
out. 

Characteristics of 70G10 Transformer 

1. Input power factor is approximately 95%, 
with approximately unity-power-factor load. 
For best operation the unit should be oper¬ 
ated at full-load unity power factor. 

2. Voltage balance on generator phases is not 
disturbed by variations in frequencies from 
330 to 420 cycles. 

3. Generator-phase voltages are not disturbed 
when the transformer carries a load of from 
50 to 140% of its rated single-phase load. 

4. It has good secondary voltage regulation. 
The variation is about plus 10% at half 
load, and minus five percent at 120% load. 

5. Terminal board is made of tough, cloth-base 
plastic. It has good resistance to vibration 
and shock. 

6. Terminal board lead connections are sol¬ 
dered and painted with a corrosion preven¬ 
tive paint. 

7. Phase-balance capacitor is a unit which 
assures long life and maintenance of proper 
operation at low temperatures. Operation is 
satisfactory in temperature ranges from plus 
60° C to minus 35° C. 



Figure 5. Transformer No. 68G447 Figure 6. Transformer No. 70G10 
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Figure 7. Typical Applications of Phenolic Molded Materials in B-24D 

Phenolic Plastic Parts Widely Used In B-24 Airplanes 


Phenolic molded materials (Figure 7) are out¬ 
standing among plastics used in Consolidated Vul- 
tee airplanes. The materials are more suited for 
specific purposes because of dimensional stability, 
electrical insulating qualities, and resistance to 
heat, water and chemicals. The phenolics are re¬ 
sistant to all solvents to the extent that they cannot 
be repaired. 

Phenolic plastics are compounded from primary 
phenol resinoid, which is produced through the 
chemical union of phenol (carbolic acid) and formal¬ 
dehyde. Filler materials such as wood flour, asbes¬ 
tos, fabric, and paper are added to fulfill specified 
needs. 

Although many phenolic molding materials are 
available, the most widely used compounds may be 
grouped in four classes as follows: 

General Purpose Materials 

These compounds are supplied with a cellulose 
filler and of all phenolics they have the largest range 
of application. Finished parts have a clean, lustrous 


finish and can be molded under a wide variety of 
conditions. Hundreds of formulas are available. 
Typical applications are: 

Electrical insulators 
Instrument cases 
Containers 

Shock Resistant Materials 

Phenolic compounds incorporating chopped or 
macerated paper or fabric, have greatly increas^ 
shock resistance as compared with plastics in CIn 
No. 1. These materials are grouped in four c * a 5 s 
in proportion to their - resistance charactens i 
Typical applications are: 

Relief tube outlets 
Bomb bay door track shoe 
Bomb bay door rollers 
Pulleys 

Wing trailing edge filler blocks 
Fairleads 

Oleo bumper fittings 

, ResH ,ctti 


SUIT HEATER PLU 


MANIFOLD 
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ELEVATOR 

PULLEY 


MAGNETO 
GROUN D 
WIRE 
TERMINAL 



























September 1, 1943 


Restricted 


Heat Resistant Materials 

A mineral filler is used in phenolics of this classi¬ 
fication. Asbestos is generally used because of its 
ability to withstand extreme heat. Parts molded 
from the material are not easily machined, and mold¬ 
ing is more difficult than with Class No. 1. A num¬ 
ber of formulas exist for the fire-resistant phenolics, 
each adaptable for a specified purpose. Typical ap¬ 
plications are: 

Commutators 
Heater connections 

Special Type Materials 

(a) High frequency insulating material, or “low 
loss” phenolics are used for radio insulation. It is 
recommended where low power factor, high dielec¬ 
tric strength, and low water absorption is desired. 

(b) Chemical resistant materials. One type in this 
group is odorless and is used for water or alcohol 
containers. It does not corrode like metal. 

(c) Low frictional materials. These substances 
contain graphite. They are used for door ferrules, 
casters and other parts where a low coefficient of 
friction is desirable. Such plastics have greater 
shock resistance than those in Class No. 1. 

P. D. I. Changed In B-24D 

A change in the pilot’s directional indicator (Gov¬ 
ernment Furnished Equipment) has necessitated a 
change in the airplane wiring circuit. (Ref. drawing 
No. 32E2290— Change No. J). 

On late issued indicators the polarity of the ter¬ 
minals has been reversed. The airplane wiring cir¬ 
cuit has been changed to coincide with the indica¬ 
tor. Figure 8 is the correct wiring diagram for 
the new pilot’s directional indicator. 

Checking the Indicator Polarity 

To determine if the indicator is operating cor¬ 
rectly, apply a positive current of one and one-half 
volts to the “A” terminal and connect the negative 
lead to terminal “B.” The correct deflection of the 
indicator pointer will be to the left. If the deflec- 
hon is to the right, a correction should be made' by 
unscrewing the three nuts on the rear side of the 
uidicator case and removing the rear case cover. 
This will allow access to the two large terminals 
within the indicator case. Reversing the wires on 
these terminals will reverse the direction of indicator 
pointer deflection. 




PD.I. 

PLUG 


STA I.O. 
L.H. .SIDE 


BOMB 

PANEL 


STAB. 

PLUG 


i>B>->l8KI2>- 

f • 

U^^ I8K 8>- 


I 8KI70 <- 


-<l8K30<e<8< 


-> I 8 K16 9 <- 


-<l8K29<-<9< 


Figure 8. Revised P.D.I. Wiring Diagram 


The pilot’s directional indicator will operate cor¬ 
rectly if it is wired in accordance with Figure 8. 

New Light In B-24D, B-24E 

A type C-5 fluorescent lamp with head band has 
been added for bombardier and for navigator and is 
stowed in a bracket (Figure 9) on the right hand 
side of the airplane at station 0.2. A rheostat switch 
for controlling the intensity of the light is mounted 
directly forward of the light stowage. 

The change was made on B-24D airplane Serial 
No. 42-72765, will continue on subsequent airplanes 
of this model, and will be incorporated on B-24E air¬ 
planes. 

The use of the head band support allows the bom¬ 
bardier or the navigator to have both hands free for 
carrying out his specific duties during night opera¬ 
tions. 



Figure 9. Head Band Lamp Stowed in Airplane 
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Defensive Armament Of B-24 Airplane Increased With 
Installation Of Consolidated-3 Turret In Nose 


Added to the deadly defensive armament of Con¬ 
solidated Vultee B-24 airplanes are Consolidated-3 
nose turrets. Installation of the unit started with 
airplane Serial No. 42-72965. 

With certain modifications, nose turrets are inter¬ 
changeable with tail turrets. They are also inter¬ 
changeable with Motor Products-5 turrets or Em¬ 
erson turrets. 

Consolidated tail turrets have been on B-24D air¬ 
planes since 1941. In some instances, B-24 air¬ 
planes have undergone modification in the field to 
adapt them for installation of the regular tail tur¬ 
ret in the nose. The new production model, how¬ 
ever, contains improvements over such installations. 

Like the tail turret, the Consolidated nose turret 
is cylindrical in shape. It is constructed of alumi¬ 
num alloy sheeting, angle sections, bullet-proof 
glass, armor plate, and Plexiglas. The gunner is 
protected by the bullet-proof glass on the forward 
side of the turret, the armor plate on the bot¬ 
tom forward section, and the armor plate on both 
sides of the turret. Two .50 caliber machine guns 
are at the command of the gunner. 

Maximum speed of rotation of the turret is ap¬ 
proximately 45° per second, and speed of elevation 
of the guns is approximately 25° per second. 

Guns can be elevated to a maximum of 71° above 
horizontal, and depressed to 40° below horizontal. 
The turret rotates 75° on each side of the center line. 

The assembly rests on a circular track rigidly fas¬ 
tened to the fuselage, and is rotated on this track 
by two cables. The cables are fastened to the fuse¬ 
lage wall, and are actuated by a hydraulically 
operated drum. 

Electricity operates the gun trigger mechanism 
and illuminates the sight. 

Operating Fluid 

Fluid for operating the turret is supplied by the 
main hydraulic system (Figure 11). The nose turret 
pressure supply line leaves the right hand accu- 
mulator-to-right hand brake valve pressure line at 
the tee fitting between stations 1.0 and 1.1, right 
side. Pressure in the line is indicated by the inboard 
brake pressure gauge. 


Pressure and return lines connect to the flexible 
swivel joint at the bottom of the turret. The turret 
reservoir return line connects to the brake reser¬ 
voir return line at station 1.1, right side. 

A shut-off valve in the turret pressure line and a 
check valve in the return line are located at station 
1.0, right side. The shut-off valve must be closed 
when the turret is unoccupied. These valves will 
prevent loss of fluid from the main hydraulic sys¬ 
tem in the event of line failure in the turret. 

Manual operation of the turret and guns has been 
provided as an alternative in case the hydraulic sys¬ 
tem fails. 

General Operation 

In the turret to the gunner’s left is a hydraulic 
cylinder that actuates the guns in their zenith or 
vertical movements. Under the gunner’s seat a hy¬ 
draulic motor and gear assembly actuates the azi¬ 
muth or horizontal movements of the turret. There 
are three by-pass valves and a control valve in the 
turret. Two hydraulic stops, one on each side of the 
fuselage, prevent the turret from rotating beyond 
proper limits. 

Provisions for Turret 

Many installations adjacent to the nose in B-241) 
airplanes have been relocated and revised to con¬ 
form to space requirements of the new turret, and 
new installations have necessarily been added. These 
are as follows: 

1. Installation of cable drum, azimuth stop, swivel 
joint mount, drip pan, and provisions for the azimuth 
tie. 

2. Relocation of (AFC equipment) aileron servo 
motor, amplifier, flight gyro, and rotary converter. 

3. Relocation of bomb control valves and tubing 
from stations 0.2 and 0.3 to stations 0.3 and 0.1, re- I 
spectively. 

4. Relocation of oxygen panel from the left to the 
right hand side of the nose compartment. 

5. Redesigned drift recorder bracket, mounted o 
the right hand side of the fore and aft longeron- 

6. Installation of basic supporting structure f ( 
the turret assembly. 

(Continued on page 1 1) 
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Figure 10. CONSOLIDATED-3 TURRET MOUNTED IN NOSE OF B-24J AIRPLANE 
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Figure 11. NOSE TURRET HYDRAULIC LINES ATTACHED TO MAIN HYDRAULIC SYSTEM 
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Nose Turret Added To B-24D 

(Continued from page 8) 


7. Interval control relocation. Bombardier’s jack 
box installed on same panel. 

8. New panel installation to mount navigator’s 
flying suit heater connection, the interphone jack 
box, and the throat microphone hook. 

9. Relocation of Stewart-Warner heater to station 

0 . 1 . 

10. Addition of demand oxygen supply lines for 
turret. 






11. Reinstallation of the bombardier’s panel to a 
more convenient location. 

12. Reinstallation of windshield wiper, and in¬ 
stallation of new parts in revised bombardier’s wind¬ 
shield. 

13. Added gun enclosures and internal fairing and 
external case and link ejection. 

14. Additonal fairing for use in case nose turret 
is not installed. 

15. Revised beltframe at station 0.3. 

16. Redesign of nose bulkhead. 

17. Relocation of camera intervalometer. 

18. Relocation of navigator’s table light. 

19. Relocation of bombarder’s and navigator’s 
equipment. 

20. Revised heater tubing. 

21. Revision of three curtains at station 1.0. 

22. Relocation of “M” series bomb sight. 

23. Installation of hydraulic lines for operating 
turret. 

24. Relocation of bombardier’s correction card on 
the left hand door of bulkhead 0.1. 

25. Relocation of bombardier’s outside air tem¬ 
perature thermometer on web of bulkhead 0.1. 

26. Installation of knee pad and bombardier’s 
sling. 

K 27. Relocation of portable oxygen bottle. 

Emergency Entrance 

1. Close hydraulic shut-off valve at station 1.0. 


2. Pull the emergency control cord handle. This 
cord is under the doors outside the turret. 

3. Bring the turret into position, using the cord 
as a tow rope. 

4. Pull down the latch to open the door. 

Safety Precaution: Do not occupy the turret or re¬ 
main in the nose during landings or take-offs. 



Figure 12. Front View of Turret Mounted in Nose 
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Figure 13. INFLATED LIFE RAFT, WITH EQUIPMENT ILLUSTRATED, WILL HOLD FIVE MEN 
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Larger Life Rafts To Be Installed In B-24 Airpl anes 


Two larger five-man life rafts (Figure 13) are to 
be installed in B-24 airplanes starting with Serial 
No. 42-73615. These will replace the smaller rafts 
now used. 

The new rafts are nine feet two inches long, five 
feet wide at the apex, and are constructed of rubber¬ 
ized cotton duck and balloon cloth. They weigh ap¬ 
proximately 36 lbs. each, including contractor- 
furnished equipment. 

Carbon dioxide gas is used to inflate the rafts, 
and to eject them from stowage in the airplane. 
They are contained in compartments at station 4.3. 
To release the rafts, a cord attached to the C0 2 valve 
is pulled. The folded rafts (Figures 15 and 16) 
quickly inflate, force oft' covers, and continue to 
inflate after release from the airplane. The entire 
process of release and total inflation requires from 
10 to 40 seconds, depending on temperature. 

Capacity of the carbon dioxide inflating cylinders 
is 147 cubic inches each. The weight of the C0 2 in 
each cylinder is approximately 3.25 lbs. 

Pressure variation in each of two raft compart¬ 
ments does not exceed 0.2 of an inch. 

The raft is equipped with the following: 

Government Furnished Equipment 

1. One pyrotechnic pistol and five distress signals. 

2. Seven cans of drinking water. 

3. Three sea markers. 

4. Nine packages of Type K rations (five dinners 
and four breakfasts). 

5. One flashlight. 


6. One scout knife. 

7. One police whistle. 

8. One first-aid kit. 

9. One fishing kit. 

10. One tarpaulin for use as a sail. 

11. One tarpaulin for signaling, shade, camouflage, 
or for catching rain water. 

Contractor Furnished Equipment 

1. Three oars. 

2. One hand pump complete with hose. 

3. One repair kit. 

4. One bailing bucket. 

5. Four wooden bullet-hole plugs (large and small 
sizes). 

6. Forty feet of 75-pound test cotton cord. 

7. One sea anchor. 

Containers in Raft 

The scout knife, police whistle, 40-foot cord, bail¬ 
ing bucket and repair kit are stowed in the accessor¬ 
ies pocket of the raft. All other accessories except 
the oars are stowed on the side of the central acces¬ 
sories container. 

The accessories container is sealed, tied securely, 
and fastened to four loops on the bottom center of 
the raft. A radio, complete with accessory equip¬ 
ment, is packed inside the accessories container 
(when specific instruction is given to include radio 
equipment). 

A mast holder is provided in the center of the 
raft’s bow. The four handle-sections of the two 
(Continued on page 14) 



Figure 14. Fully Deflated Raft Ready For Folding and Packing In Carrying Case 
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Larger Life Raft In B-24D 

(Continued from page 13) 

larger oars can be used as a mast. The smaller oar 
fits in a reinforced oarlock at the stern, and is used 
as a rudder. 

A life line of one-fourth inch cotton rope encircles 
the outside circumference of the raft at the perime¬ 
ter of the supporting tube. 



Figure 15. Life Raft Stowed in Compartment 



Figure 16. Life Raft Ejecting From Compartment 


Revised Operational Charts 
Are Scheduled For B-24D s 

Extensive flight tests and close cooperation be¬ 
tween the Air Service Command and Consolidated 
Vultee engineers has resulted in the compilation of 
more accurate flight and operational instructions for 
the B-24D airplane. Therefore, effective on airplane 
Serial No. 42-72765 and subsequent ships, corrected 
charts will be installed as follows: 

Cruise Control Chart 

Changes—(a) increased rated power level flight 
critical altitude from 25,000 feet to 
27,000 feet. 

(b) quoted level flight critical altitude 
for new military turbosuper¬ 
charger rating of 22400 r.p.m. (five 
minute limitation). 

(c) established corrected speeds for 
weight ranges from 50,000 to 60,000 
lbs. 

(d) extended gross weight curves from 
60,000 to 65,000 lbs. (flight test 
values). 

(e) corrected fuel flow values to agree 
with late model Stromberg car¬ 
buretor. 

Note: Values are being established for new Ceco 
(Chandler Evans) carburetor in the near 
future. 

(f) minor adjustment of speeds to 
agree more closely with values ob¬ 
tained due to increased quantity 
of flight test data. 

Note: The cruise control chart (DOC No. 32 - 1-4 
is applicable to narrow blade propellers as 
well as the newer wide blade type. 

Location—(a) one copy located on rear of pilot* 
armor plate. 

(b) one copy located on bottom of na ' 
igator’s table. 

(c) one copy contained in the Range 
and Cruise Control booklet ( 
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32-043) located in the airplane 
flyaway file box. 

Maximum Range Chart 

Changes—(a) revised to conform with corrected 
cruise control chart. 

Location—(a) one copy located on bottom of nav¬ 
igator’s table. 

(b) one copy located on rear of pilot’s 
armor plate. 

(c) one copy contained in the Range 
and Cruise Control booklet (ZA- 
32-043) located in the airplane fly¬ 
away file box. 

Take-Off Chart 

Changes—(a) additional flight test values incor¬ 
porated. 

Location—(a) one copy located on rear of co¬ 
pilot’s armor plate. 

(b) one copy located on bottom of nav¬ 
igator’s table. 

(c) one copy located in the Range and 

Cruise Control booklet (ZA-32- 
043) located in the airplane fly¬ 
away file box. ★ ★ ★ 


Proper Adjustment of 
Starter Solenoids 

Inspection of B-24 airplanes grounded due to fail¬ 
ure of starter meshing solenoids has disclosed the 
following condition: Solenoid plunger assembly 
(No. B-94811) was turned to the extent that spring 
(No. B-63487) did not ride on the flat surface of 
the plunger. When the plunger is twisted in this 
manner, the spring binds it and the solenoid becomes 
inoperative. This condition is caused by failure to 
prevent the plunger from turning when adjustment 
lock nut (No. B-20501-20) is being tightened. 

In order to eliminate possible starter meshing sole¬ 
noid difficulties of this type, it is recommended that 
the adjustment be made as follows (Figures 17, 18 
and 19) : 

1. With a 5/16" open end wrench in the right 
hand, hold the head of the adjustment bolt. 
Loosen the lock-nut with another 5/16" open 
end wrench, held in the left hand, by turning 
counter-clockwise. 

2. While holding the lock-nut fast, turn adjust¬ 
ing bolt with the right hand to obtain a clear¬ 
ance of .0156", plus .015" minus .000" between 
the adjusting bolt and the starter engaging 
arm. 





3. When the proper clearance has been obtained, 
hold the adjusting bolt fast and with the 
wrench in the left hand tighten the lock-nut by 
turning clockwise. 
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Stud Assembly Revised For B-24D Control Quadrants 


Designed for maximum efficiency with a mini¬ 
mum of chance for failure in service, a new stud 
assembly (32P1692) (Figure 20) will become a part 
of the throttle and turbosupercharger control quad¬ 
rants on B-24D airplanes. This stud assembly will 
replace the old type (28P1232) on and after B-24D 
airplane Serial No. 42-72915. 

The chief advantage of the new assembly over 
the old type is that it has a steel, instead of a dural, 


retainer. Previously, breakage occurred in the radius 
of juncture of the threaded area and the flanged area 
when excessive torque was applied to the throttle or 
turbosupercharger knobs. 

Another advantage is the incorporation of clip 
32C4438 (Figure 20) in the quadrant assembly. 
Purpose of this new part is to prevent the stud as¬ 
sembly from working loose during operation. 


PREVIOUS TYPE 




Figure 20. Quadrant Assemblies for Turbosupercharger and Throttle Control 
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Condenser Capacity Increased/ Relocated 

Effective on B-24D airplane Serial No. 42-70430 
and subsequent ships, the filter condenser will be 
mounted inside the liaison radio junction box in 
lieu of its present position outside the box. The ca¬ 
pacity of the condenser will also be increased at this 
time from 2 MFD to 4 MFD. These modifications 
will eliminate eight inches of leads and will afford 
better reception by decreasing radio interferences. 

Guard Removed From Operating Handle 

The sheet metal guard (32F4563) formerly in¬ 
stalled on the pilot’s landing gear operating handle 
has been removed, effective on B-24D airplane Serial 
No. 42-70430. This change is also scheduled in the 
near future on B-24E and B-24G models. The Air 
Service Command considers this feature of the air¬ 
plane superfluous as an operating and safety factor. 

Clamps Added To Cables For Support 

Addition of AN-3057 plug attachments to AN-3106 
and AN-3108 plugs became effective on Serial Xo. 
42-70430 and subsequent B-24D airplanes. This 
change was made in compliance with the Air Service 
Command instruction that standard cable clamps be 
added to electrical connectors where conduit is not 
used. This improvement will provide support for 
the wires and relieve stress on the connector teinii- 
nal. It is scheduled to appear on the B-24F models 
in the near future. 

Gasket Installed In Navigator's Dome 

To prevent water from leaking into the navi¬ 
gator’s dome on B-24J airplanes, a gasket has been I 
installed over the flange at the bottom of the dome. 
The gasket, a plastic material (Flexiseal GA-24)jj 
is made from a synthetic resin-impregnated felt. ,1 

The installation began on B-24J airplane Serial 
No. 42-73015 and will continue on subsequent air¬ 
planes of this model prior to delivery. 

MG-153 Inverter Illustrated 

Attention is directed to the article entitled 
verter and Relay Failures on B-24E which 
peared on page 3 of The Field Service Bulletin. 
Vol. 1 No. 12, dated June 1, 1943. The iHustr^j^ 
(Figure 3) was identified as a diagram of an 
152 inverter and should have been identified a* 
MG-153 inverter. 
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COTTER PIN 


ANTENNA REEL 


ANTENNA 

FAIRLEAD 


FAIRLEAD SUPPORT BLOCK 


FAIRLEAD OPENING REINFORCEMENT 


New B-24D Trailing Antenna Replacea ble In Flight 


A change involving the redesign of the trailing 
antenna fairlead and the relocation of the trailing 
antenna reel permits changing the antenna wire and 
weight while the airplane is in flight. This change 
began on B-24D airplane Serial No. 42-41093 and 
will be incorporated on B-24E airplanes. 

The redesigned antenna fairlead (Figure 1) has 
been shortened several inches and is not retractable, 
as were former trailing antenna fairleads. The an¬ 
tenna fairlead and reel are easily removed from in- 
s ide the airplane. 

I The removal of the antenna fairlead and reel al¬ 
lows the antenna wire and weight to be pulled into 
the airplane for replacement or repair. The antenna 
r ^el has been lowered approximately 15 inches to 
a bgn with the shortened antenna fairlead. 

I Procedure for removing the antenna fairlead and 
^ C( d for making antenna repairs while the airplane is 
in flight is as follows: 

IR Remove three screws fastening fairlead to 
fairlead opening reinforcement. 


2. Remove two bolts in the fairlead support block 
at station 3.2. 

3. Remove cotter pin from antenna reel and re¬ 
move antenna reel. 

4. Pull antenna fairlead, wire, and weight into 
the airplane. 

Procedure for reinstalling antenna fairlead and 
reel after antenna has been repaired is as follows: 

1. Place antenna fairlead, with antenna wire and 
weight inserted, into the fairlead support. 

2. Attach antenna reel to antenna reel motor and 
install cotter pin. 

3. Fasten antenna fairlead to the antenna fair- 
lead support with three screws. 

4. Replace the antenna fairlead support at station 
3.2 and tighten the two bolts. 

The weight reduction of the redesigned antenna 
reel installation is more than two pounds. 

★ ★ ★ 


Restricted 


Page 3 







































Restricted 


Field Service Bulletin 




Figure 2. Model B-24J, Illustrating the New Nose Turret 


Model Letters, Serial Numbers Identify B-24 Airplanes 


Model letters as well as serial numbers are im¬ 
portant identification marks on B-24 airplanes. 

Several variations of the original B-24 airplane 
have been constructed at the San Diego Division of 
Consolidated Vultee Aircraft Corporation. 

Among the first improved designs was the LB-30, 
a bombardment airplane constructed for the British 
Government (Figure 3, center). The nose on this 
model was longer than on the B-24, but the engines 
were not provided with turbosuperchargers. 

Another revision of the B-24 was the B-24C, dis¬ 
tinguished by a top turret. Following the B-24C, the 
B-24D model was produced (Figure 3, top). Ball 
turrets were installed in later models of the B-24D. 

Turning to non-combat type airplanes, the Fort 
Worth Division produced the C-87, a cargo carrier 
known as the Liberator Express (Figure 3, bot¬ 
tom). 

The most advanced model to date is the B-24J, 
distinguished by a turret in the nose (Figure 2). 
Serial numbers should be checked carefully on this 
model when servicing is necessary, since other 
changes are tentatively scheduled. 

Different model letters are used for various rea¬ 
sons. For instance, B-24 airplanes are in production 
not only at the San Diego division of Consolidated 
Vultee, but at the Fort Worth division, Ford Motor 
Company, North American Aircraft Corporation, 
and the Douglas Aircraft Corporation. 

Serial numbers change with every ship that leaves 
the production line. Model letters change only with 
a new major installation. 


As an example: when nose turrets were added 
to B-24D airplanes produced at the San Diego di¬ 
vision, the model letter D was changed to J, thus 
designating the new type airplane. 

When Ford added nose turrets to B-24E air¬ 
planes, the model letter was changed to H. Sim¬ 
ilarly, North American changed from G to I, and 
Douglas, CVAC, and Fort Worth (on airplanes as¬ 
sembled from Ford components) changed from K t<> 
H, corresponding to the Ford change. Such major 
changes involve relocations, modifications, and new 
installations. 

Model letters and serial numbers in all instances 
should be closely checked because changes are con¬ 
tinually taking place and are designated in the 
Field Service Bulletin. Combat experience plus en¬ 
gineering advancement lead to such developments. 
Approximately eight changes are instituted in every 
block of B-24 airplanes. 

Figures 2 and 3 illustrate some of the major 
changes made in B-24 airplanes since the first ship ot 
this type was delivered to the British in Van i. 

1941. 

NOTE: It is recommended that block letters 
B-24 airplanes should be incorporated in trou * 
reports. In this manner the manufacturer ca 
readily determine which division or factory P^ 
duced component parts for the airplane. *' L 
instance, the code B-24E-10-FC c | es W natCS | ) |oclc 
the airplane in question is an “E type m . TM 
No. 10 produced by the Fort Worth D*' 1 jM 
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Figure 4. Strengthened Pulley Hanger Bracket Assembly 


Bomb Hoist Pulley Bracket, Hanger 
Assembly Strengthened on B-24D 

To insure satisfactory operation of the bomb 
hoisting equipment, the front outboard 2000 lb. 
bomb hoist pulley hanger bracket and pulley hanger 
assembly were redesigned and strengthened begin¬ 
ning with B-24D airplane Serial No. 42-73065. This 
change will also be incorporated on B-24E airplanes. 

The pulley hanger bracket (32F1078 L and R) 
and pulley hanger assembly (32F7751), as illus¬ 
trated in Figure 4, were strengthened to eliminate 
a bending movement which occurred in these parts 
as formerly designed. The wing adapter angles, 
pulley hanger brackets, and pulley hanger assem¬ 
blies are now fabricated from ,091 alclad 24ST 
aluminum alloy. These parts were formerly made 
of .072 material. The manufacture of a special bolt 
is eliminated and a standard AN6-42 bolt is now 
used in the hanger assembly. 

AN4-6A bolts are employed to attach the hanger 
bracket to the wing adapter angle and to the fuse¬ 
lage structure. 

Failures of the 2000 lb. bomb hoist equipment have 
been reported and investigations have proved that 
some cases were due to improper rigging of the 
bomb hoist cables. Proper rigging instructions for 
these cables are given on decalcomanias in the bomb 
bay. 

Service Bulletin Numbering System Changed 

New numbers have been assigned to all service 
bulletins for Consolidated Vultee B-24, PBY, and 
PB2Y series airplanes. This change has been made 
to eliminate the profusion of numbers assigned to 
different models of one series. 
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Under the revised system, all service bulletin 
numbers will be preceded by the Consolidated 
Vultee airplane series number. The service bulletin 
numbers will be issued in numerical sequence ac¬ 
cording to the chronological order of their release. 

As in the past, alphabetical letters will be used 
to designate the revisions pertaining to each basic 
service bulletin. All future communications and cor¬ 
respondence regarding service bulletins should, in 
so far as possible, refer to the new numbers. 

A conversion table for converting old numbers 
to new service bulletin numbers has been distrib¬ 
uted to all Consolidated Vultee service representa¬ 
tives and to all authorized holders of service bulle¬ 
tins. 

Nose Turret Plexiglas Strengthened 

To forestall possibilities of Plexiglas in the dome 
or sides of the Consolidated-3 nose turret fluttering 
or buckling, a heavier gauge plastic has been in¬ 
stalled on B-24J airplane Serial No. 42-72964 and 
will continue on subsequent airplanes of this model. 

The turret mounted in the nose was originally de¬ 
signed for use in the tail, and was constructed on 
aerodynamic principles governing its installation in 
the latter location. Mounted in the tail, the turret 
was exposed to little air pressure. Mounted in the 
nose, however, the turret receives the direct force 
of the wind when the ship is in flight. 

Standard gauge Plexiglas used in the turret 
mounted in the tail has proved satisfactory. Stand¬ 
ard gauge Plexiglas mounted in the nose turret, 
however, has a tendency to flutter or buckle under 
wind pressure. Such fluttering or buckling has oc¬ 
curred where the Plexiglas abuts on the bullet-proof 
window glass, and in some instances the plastic has 
been forced or blown from the base to which it was 
attached. 

The new plastic is stiffer and consequently makes 
it possible for a stronger attachment to the nose 
turret assembly. The Plexiglas is .180 inches thick, 
whereas it formerly was .100 inches in thickness. 

Link and Case Ejection Chute Added 

A link and case ejection chute has been added to 
each of the two guns in the Martin turret to direct 
the ejected shells away from the radio operator. 
The ejection chutes have canvas bags attache 
which catch the shell cases and prevent damage. 
Heretofore, radio and other equipment was nn 
paired by the ejection of shells from the top turre 
guns. 

... 

The addition of these chutes began with ~ 1 

airplane Serial No. 42-72915 and will continuejM 
subsequent airplanes of this model. It is also sc 
uled to appear on B-24E and B-24G models. 
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Phenol-FufuraI Resins Used Extensively In B-24 


Plastics which flow readily under all molding’ con¬ 
ditions are in general use on Consolidated Vultee 
B-24 airplanes. They are delivered by the vendor in 
powder form. When subjected to heat, the materials 
melt and become syrup-like in quality. Added to 
them are filler materials such as walnut shell flour 
or wood flour. Addition of macerated fabric or cord 
gives the material higher impact quality where this 
characteristic is desirable. 

Among plastics used with filler material are the 
phenol-furfural resins. Because they flow readily 
they are used for forming ‘dong flow” or large parts. 
Great latitude in the process of molding otherwise 
complicated or intricate parts can be attained with 
such material. 

Typical applications for phenol-furfural are mag¬ 
neto covers, several types of electrical switches, 
radio cabinets, and distributor rotors. 

CAST PHENOLIC RESIN 

Cast phenolic resin plastic is easy to handle. It is 
prepared in syrup form and can be poured into 
lead, glass, rubber, or other casting molds. It hard¬ 
ens or cures at approximately 175°F. It is easily 
machined and polished, is non-inflammable, has 
high tensile strength, fair impact strength, and 
good electrical insulating qualities. 

Typical applications are for supercharger, throttle, 
and mixture lever knobs, electrical control knobs, 
and housings and bases for other electrical items. 

TOOLITE 

Prepared in syrup form and cast in the same man¬ 
ner as cast phenolic resin, Toolite contains walnut 
shell flour, wood flour, or both. The flour gives it 
high impact quality, and also extends the resin. 
An acid catalyst is added to hasten the curing time, 
which is generally from four to eight hours, at 165° 
to 170°F. It can be used for sheet-metal forming 
dies, and is effective as cast alloy die material. This 
plastic is utilized both in airplanes and for the pro¬ 
duction of aircraft. 

[ A notable accomplishment in the use of Toolite 
?s exemplified by a large stretch-press die recently 
developed by the San Diego Division of Consoli¬ 
dated Vultee Aircraft Corporation (Figure 5). 

The die weighs 1875 lbs., is 52 inches long, 35 
inches high and 30 inches wide. It is used with 
stretchers for forming skin sections for B-24 air¬ 
planes. It is cored in four places to conserve ma¬ 
terial, and contains specially developed filler. The 
walls are no less than six inches thick. Because of 
'ts unusual size, the die required approximately 24 
hours to cure. A wood and plaster mold was used 
to form the die. 

i Other applications for Toolite are ball valves, 
nieter valves and various accessories. 

UREA-FORMALDEHYDE RESINS 

| Urea-formaldehyde thermosetting resins can be 
processed to give almost unlimited color range, from 


pure white to all pastel shades. They are produced 
through the chemical union of urea and formalde¬ 
hyde. The resins have exceptional resistance to 
ultra-violet rays, and are light in weight. 

Urea products possess good flexural and tensile 
strength, are resistant to alcohol, and have good 
dielectric qualities. They are valuable in production 
styling and durability. 

Urea resins are used extensively as bonding 
agents or adhesives in manufacturing plywood. 

Typical applications for such plastics are clock 
cases, illuminated instrument dials, non-tracking 
electric controls, and similar mechanisms. 

MELAMINE-FORMALDEHYDE RESINS 

A recent addition to the amine plastics group, 
this substance is water-clear and thermosetting. In 
solution it is used to treat paper and wood veneer 
for laminating purposes. Used as a wood impreg- 
nator, it acts as a binder and protective coating 
without discoloring the material to which it is 
applied. 

In molded form, the plastic is similar in appear¬ 
ance to urea molding compounds. However, molded 
melamine resin is considerably harder, more heat 
resistant, has higher flexural strength than most 
other urea materials, and offers better resistance to 
dilute acids and alkalies. 

Typical applications of melamine are lighting fix¬ 
tures, circuit breakers, terminal blocks, distributor 
heads, and various other electrical parts. 

EMERGENCY REPAIR METHOD 

No satisfactory method has yet been developed 
for repairing urea thermosetting plastics. However, 
temporary repairs can be made in emergencies. Parts 
to be repaired should be spread with a suitable glue 
(containing a cellulose nitrate base), then clamped 
together for several hours until the bonding agent 
has hardened. ★ ★ ★ 



Figure 5. Toolite Die Forms B-24 Skin Sections 


Restricted 


Page 7 







Restricted 


Field Service Bulletin 




Solenoid 

Winding 


Solenoid 

Housing 


Armature 

Assembly 

Adjustable 

Core 


Variable Resistor 


Insulating Tube- 

-Compensating 
Ring 


Carbon Pile 

Carbon Pile Housing 

Lock 
Screw 


Adjusting 

Screw 


Fixed Resistor 


Mounting Base 


Figure 6. Sectionalized Illustration of Carbon Pile Voltage Regulator 


New Carbon Pile Voltage Regulator Improves Generator 
Regulation, Decreases Maintenance 


The carbon pile voltage regulator (Delco-Remy 
1118401) is a device for regulating or controlling 
the voltage in an electric system being supplied by 
an electric generator. Regulation is accomplished 
by varying the resistance of the generator field cir¬ 
cuit so that a constant voltage is maintained in the 
operating range, regardless of the load or speed 
conditions. This variation of the field resistance is 
accomplished in the regulator by the interaction of 
a carbon pile and a solenoid. 

The regulator consists of a solenoid case, the 
carbon pile housing, a fixed resistor, and a variable 
resistor with an adjusting knob, all mounted on a 
common base (Figure 7). The regulator is designed 
to mount on the standard Air Corps 40-D-8445 
mounting base. 

Page 8 


DETAILED DESCRIPTION 

Solenoid Assembly 

1. Regulating coil contained in the solenoid wind¬ 
ing.—The voltage or regulating coil (Figure 6) 
has a resistance of approximately 20 ohms and 
is connected at one end to the insulated side of 
the electrical circuit and at the other end to the 
variable resistor mounted on the base. 

2. Equalizing coil contained in the solenoid coil. 
The equalizing coil (Figure 6) has a resistance 
of 0.36 to 0.44 ohms and is connected at one end 
to the calibrated generator ground lead and at 
the other end to an equalizer bus. 

3. Adjustable core.—The adjustable core (Figure 
6) is supported in a threaded hole in the 
noid end plate. Locking of the core is provide 
by two screws, lock washers, and flat washer • 
The screws, when tightened, bring the ^ 
washers down against the end of the core 
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that the core cannot turn. On later type regu¬ 
lators, a lock plate is used instead of the two 
flat washers. 

4. Armature assembly.—The armature assembly 
(Figure 6) consists of two elements, the arma¬ 
ture proper with five six-fingered springs, and 
the contact assembly which is insulated from the 
rest of the assembly. The contact assembly car¬ 
ries a graphite disc which makes contact with 
one end of the carbon pile. 

5. Compensating ring. — The compensating ring 
(Figure 6) is made of brass-invar bimetal, and 
provides a means of compensating for tempera¬ 
ture. The armature springs rest on the ring and 
thermostatic action caused by heat changes pro¬ 
vides temperature compensation, causing dis¬ 
tortion of the ring and changing the solenoid 
air gap. 

6. Housing.—The housing (Figure 6) contains and 
protects the two coils and is attached to the 
base with a mounting bracket. The housing 
forms a part of the magnetic circuit. 

Carbon Pile Assembly 

1. Heat radiating housing. — The heat radiating 
housing (Figure 6) is attached to the regulator 
base by a bracket and three studs which screw 
into the solenoid housing at one end and the 
heat radiating housing at the other. 

2. Insulating tube.—The insulating tube (Figure 6) 
is a ceramic insulator in the center of the heat 
radiating housing to insulate the carbon pile 
from the housing. 

3. Carbon pile. — The carbon pile (Figure 6) is 
composed of approximately 40 carbon and 
graphite discs, alternately placed together inside 
the insulating tube. They are held in place at 
one end by the adjusting screw bracket, and at 
the other end by the tube holder and solenoid 
armature. In this manner the carbon pile is con¬ 
nected to the insulated side of the circuit and to 
the generator field. 

4. Adjusting screw and lock.—The adjusting screw 
(Figure 6) is locked when it has been set by 
tightening the lock screw. 

Variable and Fixed Resistors 

1. Variable resistor.—The variable resistor (Fig¬ 
ure 7) is mounted on the regulator base and has 
approximately 12 ohms resistance. One end is 
connected to the regulating coil and the other 
end is connected to the fixed resistor. 

Fixed resistor. — The fixed resistor (Figure 

I / ) is mounted on the regulator base and has 
approximately 30 ohms resistance. One end is 
connected to the variable resistor and the 
other end is connected to a grounded terminal 
in the base. 


PRINCIPLES OF OPERATION 

The output obtainable from a generator at any 
particular speed depends upon the amount of gen¬ 
erator field current. The carbon pile is connected 
in series with the generator field circuit and pro¬ 
vides a means of varying the generator field cur¬ 
rent, and thus the generator output. The carbon 
pile may vary in resistance from a low of less 
than 0.9 ohm to a high of more than 35 ohms, dur¬ 
ing the operation of the regulator. Increasing the 
resistance of the generator field circuit reduces the 
generator field current. Reducing the resistance of 
the generator field circuit increases the generator 
field current. Varying the generator field in this 
manner varies the generator output at any par¬ 
ticular generator speed. 

The solenoid regulating or voltage coil is con¬ 
nected across the generator, so that generator volt¬ 
age is impressed on it. Variations in circuit voltage 
will cause variations in the magnetic strength of the 
regulator coil. These variations of magnetic 
strength operate upon the solenoid armature to 
produce variations in the resistance of the carbon 
pile. Increasing voltage increases the resistance; 
decreasing voltage reduces the resistance. The car¬ 
bon pile changes resistance due to the varying pres¬ 
sure upon it. The generator field current is taken 
through the carbon pile; variation in carbon pile 
(Continued on page 10) 



Figure 7. Carbon Pile Voltage Regulator 
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resistance causes variation in generator field current 
and variation in generator output. 

These variations in generator output result as a 
consequence of the action of the regulator in holding 
the voltage constant. As more load is thrown on the 
line, generator output increases to handle it. As 
the electrical load is reduced, the regulator func¬ 
tions to increase field resistance so that generator 
output is cut down. 

Mechanical pressure on the carbon pile is main¬ 
tained by the tension of the carefully calibrated 
multiple left springs on the armature. The pressure 
of these springs determine the maximum pressure 
on the carbon pile and thus establish the minimum 
electrical resistance. Working in opposition to the 
spring tension is the magnetic attraction of the 
solenoid regulating coil on the armature. These two 
factors, the armature spring tension, and the mag¬ 
netic pull of the solenoid, tend to reduce the pres¬ 
sure on the carbon pile and balance each other in 
such a way that a constant voltage in the system is 
maintained in the operating range. 

Line voltage will tend to increase if the electrical 
load on the generator is reduced, provided the gen¬ 
erator speed is held constant within the operating 
range. This will produce an increase in the mag¬ 
netic attraction of the regulating coil, and the arma¬ 
ture will be pulled toward the solenoid core, reduc¬ 
ing the pressure on the carbon pile, and increasing 
the resistance so that the generator field current is 
reduced. This reduction in field current will tend 
to reduce the generator voltage and output. Like¬ 
wise, line voltage will tend to be reduced if the 
electrical load on the generator is increased, pro¬ 
vided the generator speed is held constant within 
the operating range. This will produce a decrease in 
the magnetic attraction of the regulating coil, and 
the armature will move away from the solenoid core 
allowing the armature springs to exert increased 
pressure on the carbon pile, reducing the resist¬ 
ance. As the generator field current increases, the 
voltage increases to carry the additional electrical 
load, provided the load does not exceed the gen¬ 
erator maximum output. 

An interesting feature of the carbon pile regu¬ 
lator design is the manner in which the armature 
springs and solenoid are arranged so that the spring 
tension increases in proportion to the solenoid mag¬ 
netic pull on the armature as the air gap decreases. 
As explained previously, the armature actually 
moves toward or away from the solenoid core. Since 
regulation holds the voltage to a constant value, the 
magnetic strength of the solenoid remains the same. 
Movement of the armature toward the core de¬ 
creases the air gap, and causes an increase in the 
magnetic pull on the armature. If it were not for 
the special construction of the armature springs, 
the spring tension would not increase in proportion 


to the increasing magnetic pull, with the result that 
the armature would seal against the solenoid core. 
This action would reduce the pressure on the carbon 
pile to such an extent that the generator voltage 
and output would drop. This drop would release the 
armature, resulting in increased pressure against 
the carbon pile and an increased generator volt¬ 
age and output. Consequently, a very rapid vibra¬ 
tion of the armature would take place, which would 
not only result in erratic regulator action, but would 
soon cause failure of the regulator. 

The design of the springs and the compensating 
ring on which the ends of the springs rest, however, 
produces an increase of tension as the armature 
moves toward the solenoid core. This increase of 
tension keeps step with the increasing magnetic 
pull on the armature as the air gap is reduced. The 
face of the ring on which the ends of the spring 
fingers rest is sloped inward. As the armature 
moves toward the core, the spring fingers flex on 
their ends, along this sloping surface, shortening 
their effective lengths. This increases the pull re¬ 
el uired to produce further inward movement of the 
armature and additional flexing of the spring 
fingers. Conversely, as the armature moves away 
from the solenoid core so that the air gap is in¬ 
creased and the magnetic pull is reduced, the spring 
tension is proportionally reduced. This arrangement 
prevents overriding of the armature in either direc¬ 
tion. 

The armature rearranges its position with respect 
to the solenoid and the carbon pile as varying 
loads are thrown on the generator. This permits 
the generator output to vary with the load, while 
holding the generator and circuit voltage constant. 


Temperature Compensation 

The compensating ring against which the arma¬ 
ture spring fingers rest provides a thermostatic ef¬ 
fect as temperatures change. When the temperature 
increases, the ring is distorted inward toward the 
solenoid so that less magnetic pull is required to 
reduce pressure on the carbon pile. This com¬ 
pensates for the reduction in magnetic pull of the 
regulating coil caused by higher resistance in the 
copper wire due to increasing temperatures. \\ ith 
lower temperatures, the ring distorts away from the 
solenoid, so that a greater magnetic pull is required 
to relieve pressure on the carbon pile. The-voltage 
coil will produce a greater magnetic pull at lower 
temperatures. 

Temperature compensation is aided by the use o 
an external fixed resistor unit connected in series 
with the regulating coil. The resistor unit i 
wound with wire which does not change resistance 
with temperature. The regulator coil changes r e ' 
sistance with temperature as mentioned previously 
However, since only part of the total circuit i* 
changing resistance with temperature, the effect o 
temperature change on the magnetic strength ot I 
solenoid is reduced. Bv using a fixed resistoMj 
series with the regulating coil, less compensa 
must be built into the compensating ring. 
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A variable resistor is also connected in series 
between the regulating coil and the fixed resistor. 
The variable resistor provides a means of varying 
the voltage setting of the regulator. Cutting re¬ 
sistance in or out changes the total circuit resist¬ 
ance. This permits a greater or lesser external volt¬ 
age to provide the same voltage across the regulat¬ 
ing coil and thus permits a change in the regulator 
setting without the necessity of readjustment of 
the adjusting screw. 

Equalizing Coil 

The equalizing coil in the regulator is used on 
multiple generator installations where two or more 
generators must be connected in parallel into a 
system (Figure 8). The coils on the parallel- 
connected regulators function in such a manner that 
all generators tend to take equal portions of the 
electrical load. These coils are connected at one 
end to an equalizing bus, common to all equalizing 
coils, and the other end is connected through cali¬ 
brated resistance leads to ground. When the voltage 
of one generator is greater than the others, it will 
have a greater output and there will be a greater 
voltage drop in its generator-to-ground wire. The 
voltage impressed on the equalizer coils is propor¬ 
tional to the differences in voltage drops in the 
generator-to-ground wires.. This voltage is im¬ 
pressed on the equalizer coils in such a direction as 
to increase the A^oltage of the generators producing 
lower output and to reduce the voltage of the gener¬ 
ators producing higher output. In this manner, the 
generators take eaual portions of the load. 
Maintenance and Inspection 

The carbon pile voltage regulator reciuires little 
attention after it has been installed on the airplane 
and adjusted. The mounting, connections, and leads 
should be checked periodically. 

The regulator setting should be checked and re¬ 
adjusted if necessary by the adilisting knob. Ex¬ 
treme care must be used in making the regulator 
adjustment. Consequently, it should be done only 
by authorized individuals using approved testing 
instruments. If adjustment cannot be made within 
the specified limits, or if regulator action is noisy 
or unsteady, the regulator should be removed from 
the installation for a comprehensive checkup and 
readjustment. 

DISASSEMBLY OF REGULATOR 

I Disassembly is necessary only when defective 
Parts are to be replaced or the regulator adjustment 
procedure given in the latter part of this section 
( loes not produce the desired operating settings and 
characteristics. In disassembling the regulator, 
care must be exercised in handling leads and parts, 
otherwise damage will result. 

| # The carbon pile must be serviced as a unit. In¬ 
dividual discs are not serviced since the}^ are care- 
hilly fitted to adjacent discs to provide maximum 
contact area. 

After a period of operation the discs may become 
|OUgh. However, the rough surface on one disc 
ends to match the contacting rough surface on the 


adjacent disc. This results in a good overall con¬ 
tact being maintained. However, if the discs rotate 
with respect to each other, rough areas will no 
longer correspond, and contact area will be reduced 
to such an extent that faulty operation will result. 

(Continued on page 12) 



Figure 8. Wiring Circuit of 4-Engine Ship Installation 
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Therefore, if the discs are removed, then all discs 
must be discarded and a new carbon pile installed 
in the carbon pile housing insulating tube. The 
carbon pile may be replaced by removing the ad¬ 
justing screw bracket from the carbon pile housing, 
without further disassembly. 

Disassembly Procedure 

Remove the regulator from the mounting base as 
follows: 

1. Remove the carbon pile housing: 

a. Disconnect lead from end of the housing. 

b. Remove the two housing bracket screws from 
the regulator base. 

c. Remove the housing studs and separate the 
carbon pile assembly from the solenoid as¬ 
sembly. Hold the solenoid assembly above 
the carbon pile assembly so the carbon discs 
will not drop out. 

d. The carbon pile housing assembly can be laid 
aside as a unit unless further disassembly is 
necessary. 

2. Remove the armature assembly: 

Lift armature out of solenoid housing, de¬ 
taching the lead and removing the compen¬ 
sating ring. 

NOTE: Pressure on the spring fingers will 
distort them. Do not touch, chip, or crack 
the graphite disc which is attached to the 
armature. 

3. Remove the variable resistor: 

Unsolder the two leads and remove the screws, 
lock washers, and nuts. 

4. Remove the solenoid : 

Unsolder the leads and remove screws. 

Inspection After Disassembly 

Parts should be wiped with a soft cloth to facili¬ 
tate inspection. Do not use solvent on any lead, 
insulator, coil, carbon pile, or disc. Do not handle 
carbon discs. 

1. Armature assembly. — The armature assembly 
screws must be tight and all insulators must be 
in place. No spring finger should be crimped, 
cracked, distorted, or bent more than a few de¬ 
grees from adjacent fingers. The graphite disc 
should be fastened firmly in place and must not 
be excessively rough, burred, oily, or greasy. 
A small amount of blackening may be polished 
off with a clean piece of paper. Replace armature 
assembly if any defect is found. 

2. Adjusting screw.—The carbon disc on the adjust¬ 
ing screw must be fastened firmly in place and 
it must not be chipped, excessively rough, 
burned, oily, or greasy. Test the threads by run¬ 
ning the screw into the screw bracket and noting 
if appreciable looseness can be felt. Excessive 
looseness may cause misalignment of the disc 
on the screw with the disc in the carbon pile. 

3. Variable resistor.—The resistor must be tight 
in the mounting bracket. The resistor knob must 
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be held wherever it is set by the small detent 
spring. 

4. Solenoid windings. — The leads must not be 
frayed or otherwise damaged. Test each winding 
for continuity. 

5. Contacts.—The contacts or the bottom of the 
base must be tight and connected to the lead 
clips. 

6. Insulators.—The insulator screws, nuts, washers, 
and bushings must be in good condition. 

7. Compensating ring. — The compensating ring 
must not be battered or otherwise damaged. 

REASSEMBLY OF REGULATOR 

Reassembly Procedure 

1. Solenoid coil assembly is reassembled as follows: 

a. Install coil in housing and attach end plate. 

b. Place core into end plate and attach locking 
screws loosely. 

c. Mount the solenoid housing on the base. 

d. Solder three of the four leads to the proper 
lead clips. Use rosin flux. 

e. Mount the variable resistor and solder the 
fourth lead to one of the variable resistor ter¬ 
minals. 

f. Place compensating ring (brass side out) in 
solenoid housing, attach wire to armature, 
and place armature in solenoid housing. 
NOTE: Be certain that the space collar is in 

position. 

g. Screw in three carbon pile housing studs. 
This will avoid pressure on the spring fingers 
when the lead attaching screw is put in place, 

h. Solder leads to fixed resistor. Use rosin flux. 

2. Assemble the carbon pile housing as follows: 1 

a. Put adjusting screw in adjusting screw 
bracket. Tighten as much as possible without 
forcing so that a maximum space will be 
available within the housing. 

b. Place the carbon pile tube in the housing 
and attach the adjusting screw bracket to the 
housing with three screws, lock washers and 
flat washers. A mica insulator is inserted be¬ 
tween the bracket and housing, a bushing in 
each screw hole in the bracket, and insulating 
washers between the bracket and the flat 
washers. The bracket should be so placed 
that the adjustment locking screw is on tin 1 
opposite side of the adjusting screw from the 
mounting bracket. 

c. Assemble the carbon disc's inside the tube m 
the housing. 

d. Place the carbon pile housing assembly and 
the solenoid housing together with three stud- 
through proper holes in the carbon pile hous¬ 
ing. The housing mounting bracket shp> 
under the fixed resistor. Install three nuts an< 
lock washers on attaching studs. Attach the 
mounting bracket and fixed resistor to the 
base with two screws, lock washers and nu 

e. Attach the lead to adjusting screw brackc 
with screw and lock washer. 
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Final Test and Adjustment (on Test Stand) 

1. With lock plate (if present) removed, turn core 
in solenoid until it is approximately flush with 
the end plate. 

2. With lock cup (if present) removed, turn ad¬ 
justing screw in clockwise direction until a slight 
pressure is exerted on the ends of the armature 
spring fingers. Be certain all the spring fingers 
are resting on the compensating ring in the sole¬ 
noid and not on the solenoid housing. 

3. Turn the adjusting knob of the variable resistor 
to the mid-position. 

4. Mount the regulator in mounting base so it is 
connected in the proper manner to a cutout relay, 
an 0-1 generator (100 ampere), and load as 
shown in Figure 8. 

3. Operate generator at 3,000 r.p.m. with load off 
and begin turning the adjusting screw in a clock¬ 
wise direction. The voltage should rise. 

6. Continue to turn the adjusting screw in a clock¬ 
wise direction. The voltage will increase, then 
decrease to a minimum, and increase again. 
Figure 9 illustrates the manner in which 
the voltage changes as the adjusting screw is 
tightened. At the lowest point, the unit begins 
to function as a regulator and the adjustment is 
approximately correct. Further adjustment will, 
however, be required. 

7. Apply approximately 50% of generator output 
(50 amps) with generator operating at 3000 
r.p.m. Note change of voltage. Adjust the screw 
in or out (only a small fraction of a turn each 
time), applying and removing load repeatedly, 
and continue to adjust until the point is found 
at which there is approximately 0.3 volts de¬ 
crease as load is applied. 

8. Adjust the voltage to 28.5 volts by turning the 
core out or in. 



MOVEMENT OF ADJUSTABLE SCREW AS 
IT IS TIGHTENED FROM LOOSE POSITION 


Figure 9. Voltage Setting Change with Adjusting Screw 
Adjustment 


CAUTION. Do not disturb the variable resist¬ 
or position during this adjustment. 

9. Check the range of adjustment with the variable 
resistor. It should be possible to adjust the volt¬ 
age from 26 to 30 volts. Reset variable resistor 
to obtain 28.5 volts. 

10. Recheck the setting by throwing load on and off. 
Readjust if necessary. Some slight additional 
adjustment of the core may be required. 

11. Tighten core and adjusting screw with lock 
screws. Do not tighten lock screws too tightly. 
Excessive tightening of the screw will distort 
and possibly break the outer portion of the 
threaded boss. 

12. Check action of equalizing coil as follows: 

a. Apply 0.25 volt from the (D) to (K) terminals 
(minus on the (D) and plus on (K) ). Regu¬ 
lator voltage should decrease approximately 
2.5 volts, and if it does not, it indicates the 
coils are not in balance and the coil assembly 
requires replacement. If the voltage rises in¬ 
stead of decreases 0.25 volts it indicates the 
coil may be connected backwards. 

b. Check resistance of equalizing coil. It should 
be 0.36 to 0.44 ohms. The coil will draw five 
amperes at two volts. Do not apply more than 
two volts to the coil. 

13. Heat and recheck adjustment: 

a. Operate the unit for approximately 20 min¬ 
utes at no load with generator running from 
2500 to 3000 r.p.m. 

b. Throw the load on and off and readjust the 
voltage to 28.5 volts with the variable resistor. 

14. Check for operation under maximum carbon 
pile resistance as follows: 

a. This is a check for stability of operation. 
Tendency for flutter of armature will be 
greater with the O-l generator than with the 
P-1. If the unit operates satisfactorily with 
the O-l generator, it will operate satisfac¬ 
torily with the PtI. If the O-l is not available, 
regulator may be checked with the P-1, pro¬ 
vided the regulator will not be used on an 
O-l generator. 

b. Operate the generator with an open circuit 
at 5000 r.p.m. Throw full load on and off and 
check for flutter of armature, arcing at the end 
carbon, or unstable voltmeter reading. Un¬ 
stable operation can be detected easily by 
placing the finger tip on the core to detect 
vibration. To eliminate vibration, turn the 
adjusting screw slightly clockwise until the 
condition is eliminated. Some slight readjust¬ 
ment of the core may then be required to re¬ 
turn the setting to 28.5 volts. 

15. Check minimum resistance of the carbon pile 
in the following manner: 

a. Connect a voltmeter (15 volt range) from reg¬ 
ulator (A) to (B) terminals (across carbon 

(Continued on page 14) 
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pile) and a 10 ampere ammeter connected 
into the field circuit at the regulator (A) ter¬ 
minal. 

CAUTION : Never open and close generator 
field circuit with generator operating. To 
do so will cause regulator to vibrate. Con¬ 
tinued regulator vibration will damage 
regulator. 

b. Apply full load across generator. 

c. Decrease the generator speed until the regu¬ 
lated voltage is under 26 volts. 

d. Increase the generator speed to where the 
voltage across the carbon pile is 10 volts. 
Throw load off and on. (Temporarily discon¬ 
nect meter to avoid damage at no load.) 

e. Note regulated voltage (load on). Decrease 
the generator speed until the regulator volt¬ 
age drops 0.7 volts. 

f. Note the field current and carbon pile volt¬ 
age drop. Calculate ohms resistance which 
must be less than 0.9 ohms. Use formula 
R=E/I or ohms resistance equals voltage di¬ 
vided by amperes of current. Adjust to lower 
the ohms resistance by screwing the adjusting 
screw out slightly (counter-clockwise). If 
adjustment is necessary, readjust the core 
slightly. 

NOTE: Whenever core adjustment or adjust¬ 
ing screw is changed, recheck. 

g. If a lock plate and a lock cup are used on the 
regulator, install the lock plate over the sole¬ 
noid core and the lock cup over the adjusting 
screw. The lip of the lock cup should be under 
the adjustment locking screw lock washer. 

Installation and Adjustment (on the airplane) 
Hold-down ears on the regulator base plate fit 
into slotted lugs on the mounting base, and the 
hold-down springs snap over the lugs on the oppo¬ 
site sides of the regulator base. On installing the 
regulator, the connector straps in the mounting 
base must make good firm contact with the terminal 
contacts in the base. 

Adjustment Procedure 

1. Open all generator main line switches so the 
generator circuits will be open. 

2. Run the engine of generator-regulator being 
checked at 1200 to 1800 r.p.m. for a few minutes 
after installing the regulator. 

3. Close the generator main line switch on the reg¬ 
ulator circuit being checked, then switch a load 
of 20 to 50 amperes on and off to stabilize the 
regulator. All the other generator switches must 
be open. 

4. Open the generator main line switch again. 
With test voltmeter connected across charging 
circuit (positive meter lead to (B) terminal of 
regulator, negative to (G)), correct voltage by 
turning adjusting knob. (Clockwise to increase, 
counter-clockwise to decrease.) 


NOTE: Voltage will vary during the warm-up 
period, being higher when the regulator is 
cold and will decrease as it warms up. There¬ 
fore the adjustment should not be made until 
after a few minutes’ warm-up period and the 
switching on and off of the electrical load. 

5. Repeat for each engine. Be careful to set all 
regulators at exactly the same voltage. After 
all regulators have been adjusted to operate at 
exactly the same voltage, it is necessary to 
parallel all generator-regulator systems in the 
airplane so that all the generators will assume 
equal portions of the electrical load. CLOSE 
ALL MAIN LINE SWITCHES and proceed 
as follows: 


a. Paralleling (equalizing load between all gen¬ 
erators) can be done with the airplane on the 
ground or in flight. Adjusting during flight 
is preferred. In either case, the adjusting 
should not be done until regulators have op¬ 
erated for 15 minutes. If paralleling is done 
on the ground, the engines must be run at 
a minimum of 1800 r.p.m. 


b. Turn on a load equivalent from 20 to 100 am¬ 
peres for each generator. 

c. Observe ammeters for division of load. An 
unequal division of the load between the gen¬ 
erators will probably be noted. 


d. Turn the adjusting knob of the regulator con¬ 
trolling the generator which is putting out the 
highest current rate ONE notch in a counter¬ 
clockwise direction to decrease the output. 
Turn the adjusting knob one notch in clock¬ 
wise direction on the lowest regulator. 

NOTE: Lowering and raising the output of 
one generator will increase or decrease the 
output of all other generators. Therefore, 
changes should be made carefully by mov¬ 
ing the adjusting knobs only one notch at 
a time. 


e. 


Repeat until all ammeters read the same, indi¬ 
cating that all generators have assumed equal 
portions of the electrical load. 

f. After the paralleling has been completed, 
check the voltage of the system. Take voltage 
reading between the (G) terminal (ground 
of any regulator and the positive bus. 

g. If the system voltage is not correct, turn tin 
adjusting knobs of ALL REGU LATCSfflB 
one notch in the direction necessary to rai* 
or lower the voltage to the correct value. 

h. If any regulator fails to operate within the 
required limits or if its action is unsteady 
noisy, the complete unit should be rcpla c * 
Do not attempt to adjust the regulator ^ 
moving the carbon pile adjusting scre j c 
core screw. Such adjustments are to be 

only by authorized personnel at desig^^^H 
repair depots. 
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Figure 10. New Location of Hydraulic Sump Pump 


PBY-5 Hydraulic Pump Relocated 

The hydraulic sump pump (Figure 10) which actu¬ 
ates the Sperry automatic pilot on PBY-5 airplanes 
has been relocated from above the overflow reservoir 
to the beltframe at station 1.33. This change has 
been accomplished in airplane Bureau Serial No. 
08451, 08453, 08454, 08456, 08457, 08458, 08460, 
08462 and 08464. It is also effective on British Serial 
No. JX-248 and subsequent airplanes prior to de¬ 
livery. 

A service bulletin to this effect has been prepared 
by the Consolidated Vultee Service Department, San 
Diego Division, and will be issued when approved 
by the U. S. Bureau of Aeronautics. 

Reason for the relocation is to facilitate opera¬ 
tion of the pump. Mounted above the overflow res¬ 
ervoir, the unit was not entirely self-priming. In the 
new location, however, the gravity flow of oil keeps 
the unit constantly primed. 

In PBY-5 A airplanes, the overflow reservoir has 
been relocated from the center line, as originally 
scheduled, to the forward port side of bulkhead 
No. 1. 


Pilot's, Co-Pilot's Blisters To Be Omitted 

I Pilot’s and co-pilot’s side window blisters in 
Consolidated Vultee B-24 airplanes will be omitted, 
starting with airplane Serial No. 42-73175. They 
will be replaced with flat panels of Plexiglas. While 
providing better vision, the blisters refracted light 
•hiring night flying. 


Oil Dilute Switches Revised 

The oil dilute switches on B-24D airplanes have 
been revised to permit simultaneous operation and 
the panel has been redesigned to mount the added 
switches. These changes became effective on air¬ 
plane Serial No. 42-73014 and will continue on sub¬ 
sequent ships. 

Instead of using only two single pole, double¬ 
throw, intermittent switches (with the center in posi¬ 
tion off) for four engines, the new panel has four 
single pole, single-throw, intermittent switches 
(AN 3,016) mounted in a row, one for each engine 
(Figure 11). When the gang bar is pressed forward, 
oil in all four'engines is diluted simultaneously. 

Heretofore, when a cold weather start was antici¬ 
pated, the oil could only be diluted in one or two 
engines at a time just prior to shutting off. With 
the revised installation, however, all four oil dilute 
switches can be operated simultaneously and all 
four engines shut off at one time. 

With the gang bar attached, it is still possible to 
dilute the oil in each engine separately if so de¬ 
sired. The gang bar also acts as a protection against 
the oil dilute switches being inadvertently pressed 
forward. 



Figure 11. Oil Dilute Switches and Panel with Gang Bar 
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B-24J Control Wheel Design Changed 

Installation of control wheels in Consolidated B-24J 
airplanes has been simplified by an improved locking 
device which attaches the name plate caps to the control 
wheel hub. 

A wider, deeper groove, which holds' a circular 
spring, has been provided on the inside of the control 
wheel hub. When the spring and cap are snapped into 
position, the assembly will not slip out of place. Here¬ 
tofore, cap assemblies were sometimes pushed out of 
place and lodged in the cap when the wheel was installed 
on the control post. 

The name on the cap has been changed from “Con¬ 
solidated Aircraft” to “Consolidated Vultee.” 

Mareng Cells Installed in PB2V-3 
Airplanes To Prevent Fuel Leakage 

Corrective action has been taken to prevent fuel 
leakage in PB2Y-3 airplanes with installation of 
Mareng fuel cells in outer port and outer starboard 
sections of the wing. 

Leakage had occurred at the point of attachment 
of the sump to the wing, at fuel access doors, and at 
rivet junctures. Such outboard tanks had been in¬ 
tegral with the wing. 

The two inboard wing fuel containers are self-seal¬ 
ing cells. 

The new Mareng cells, a synthetic rubber product, 
are installed between bulkheads No. 2 and No. 4. 
Though not self-sealing, they form a leak-proof mem¬ 
brane within the wing sections. This installation has 
been incorporated on airplanes from Bureau Serial No. j 
7102 to No. 7192. 

Also installed in PB2Y-3 airplanes are two aux¬ 
iliary hull fuel tanks between bulkheads No. 3 and 
No. 4. These tanks are constructed of stainless steel or 
an aluminum shell containing Mareng bladder cells. 

Structural Repair Handbook Released 

A handbook of instructions on structural repa* r 
for the B-24 series, PB4Y1, and Liberator (Britisal 
model) airplanes has been released under j° ,n I 
authority of the Army Air Forces, the Bureau 0 
Aeronautics and the British Air Council. 

The handbook is designated as AN-01 -5E-3 
as British Air Publication No. 2396A. Reference^ I 
this publication is recommended for informati^^^H 
garding methods and materials used for struc 
repairs. All structural details of the B-24 s ^ I 
PB4Y1 and Liberator airplanes are included i 
text and are referred to in the illustrations. 
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Figure 1. Starter With 
"Off-set" Extension 


New Starter Model 
Provided on PBY-5A 


Figure 2. "Off-set" Extension 
Removed for Adjustment 


JH-5D starters have replaced the Eclipse start¬ 
ers on PBY-5A airplanes, beginning with airplane 
bureau Serial No. 33960. 

DESCRIPTION 

The JH-5D is a coaxal type starter. The starter 
motor, body and jaw all have the same centerline 
(Figure 2) and should be installed so that the hand 
starter shaft is in line with the crank opening in the 
engine cowling. The jaw meshing mechanism can 
be operated electrically or by hand. 

Starter Motor 

I The starter motor is of the series interpole type 
*'md operates on a 24 volt battery system. The 
flywheel is mounted on the motor armature shaft, 
which in turn is ball bearing mounted in the motor 
housing. The entire motor is removable from the 
starter case as a unit, and can be mounted on 
ar jy starter of the same series. The motor is equipped 
'^th a solenoid operated brush engaging mecha- 
nis m, which drops the brushes onto the commu¬ 


tator when the solenoid is energized. When the 
solenoid is not energized, the brushes are held away 
from the commutator by a spring actuated mecha¬ 
nism resulting in a two-fold advantage: first, the 
brush friction is removed permitting hand cranking, 
and secondly, the brush engaging sojenoid acts as 
a remotely controlled motor switch. Starter motors 
can be easily reversed in the field. 

Starter Case and Mechanism 

The starter body consists of a magnesium alloy 
gear case and a heat-treated alloy steel base. The 
gear case houses the intermediate gear shaft, the 
jaw meshing solenoid, and the hand crank adapter. 
The base incorporates the jaw driving planetary 
gears and the overload release mechanism. All of 
the heavy stresses are taken in this heat-treated 
base. 

The driving mechanism from the motor flywheel 
to the clutch consists of three gear reductions, as fol¬ 
lows : 

(Continued on page 4) 
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(Continued from page 3) 

1. An external spur pinion attached to the exter¬ 
nal armature shaft meshing with an external 
spur gear mounted in the gear case. 

2. An external spur pinion attached to the exter¬ 
nal gear meshing with an internal gear located 
in the base. 

3. A planetary reduction consisting of a sun gear, 
three planet pinions and a fixed internal gear 
located in the base. The sun gear is fastened 
to the internal gear in the starter base. The 
starter jaw is driven by an arm supporting the 
three planet pinions. 

All gears are ball or roller bearing mounted, and 
are made of hardened alloy steel for maximum 
strength and wear resistant qualities. 


Hand Cranking Unit 

The unit is mounted in the gear case and 
consists of a small planetary gear set in which 
the planet pinion carrying arm is driven by 
the hand crank adapter. The internal gear mesh¬ 
ing with these planet pinions is integral with the 
housing and is therefore fixed against rotation. When 
the carrying arm is rotated, the small sun gear (also 
meshing with the planet pinions) is rotated, but at 
a much higher speed than the carrying arm. A bevel 



Figure 3. Engine and Starter Jaws Clearance Illustrated 


gear integral with this sun gear drives a bevel pin¬ 
ion which is keyed to the internal gear shaft located 
in the starter base. Therefore, the torque is trans¬ 
mitted back to the starter motor flywheel through 
the gears in the main starter drive and brings it to 
full speed when the crank is rotated approximately 
70 r.p.m. The hand crank bayonet is fastened to the 
planet pinion carrying arm by means of a bolt and 
nut so that the bayonet is accessible for changing 
when reversing the direction of the starter rotation. 
The direction of hand crank rotation is the same as 
that of the jaw. The gears are all ball or roller bear¬ 
ing mounted. 

Jaw Meshing Mechanism 

The starter jaw is meshed by means of a spring 
and push rod mechanism which forces the jaw along 
its axis into mesh with the jaw on the engine to be 
cranked. When the engine fires, the over-run frees 
the jaw which is then returned and held in place by 
means of a second spring which prevents contact 
between the engine and starter jaws when the en¬ 
gine is running. The push rod can be actuated manu¬ 
ally, or by means of a solenoid mounted in the 
starter case. 

Torque Overload Release 

The internal gear meshing with the three planet 
pinions, described previously, consists of hardened 
steel discs with the gear teeth cut on their inner di¬ 
ameters. Interleaved with these steel discs is a series 
of bronz discs which have shallow splines cut on 
their outer diameters. These splines fit in an inter¬ 
nally splined shell which is centered in the starter 
base. This shell is held against rotation by a series 
of teeth on one end of the shell meshing with simi¬ 
lar teeth on a ring that is splined into the base of 
the starter. These rings constitute the torque 
release mechanism. The sides of these teeth 
slope so that the mating rings tend to separate when 
torque is applied to the shell by the bronze discs. 
Normally, the rings are prevented from separating 
by the action of a number of compression springs 
acting against the ring that is splined into the starter 
base. The springs, pushing against the ring, also 
force the bronze discs and the hardened steel plates 
together so that they act as a multiple disc brake. 

When torque is applied to the sun gear, the hard¬ 
ened steel plates comprising the internal gear are 
held against rotation by the pressure of the inter¬ 
leaved bronze plates and the carrying arm is ro¬ 
tated, driving the jaw. When an overload point ^ 
reached, the two release springs are forced - 
enough apart against the spring pressure to over- j 
come the overload point and face the discs. 1 
internal gear elements then slip between the bron j 
discs, relieving the torque on the jaw. "libs P 
vents damage either to the engine being crankc ^ J 
to the starter itself, due to normal operation or 
overload from a cold engine or from backfire. 

The overload point, once set, can be accurate ^ I 
maintained through long periods of service a 
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wide range of clutch plate wear. The overload point 
is adjustable by means of calibrated screws which 
adjust the amount of spring tension. 

The teeth on the rings are so designed that 
they work equally well in either direction. Con¬ 
sequently, it is a simple matter to change a right 
hand rotation to a left hand rotation starter by re¬ 
placing the jaw clutch. This operation can be ac¬ 
complished in the field without dismantling the 
starter. 

NOTE: When direction of the starter rotation 
is changed, it is necessary to reverse the motor 
and substitute the proper bayonet adapter. 

Oil Seals 

An oil seal is provided to prevent oil leakage from 
the engine crankcase into the starter housing. A 
second seal prevents oil leakage past the meshing 
rod. There is little or no chance of damage to the 
starter mechanism through the entry of oil unless 
the oil seal becomes damaged. 

PREINSTALLATION SERVICE 

Starters that have been in storage for a period 
exceeding six months should be tested prior to instal¬ 
lation in the airplane. Starter motors should be ac¬ 
celerated either by hand or motor to full speed once 
or twice and run-down time noted. If the run-down 
time is less than four minutes, the starter should 
be forwarded to an overhaul depot or returned to 
the manufacturer for cleaning, relubrication and test 
prior to installation. Unless this is done, dried-out 
lubrication remains in the starter, causing hand 
cranking difficulty, low free run-down time, which 
results in poor starter performance. If run-down 
time is greater than four minutes it can be assumed 
that the lubricant is sufficient to permit starter op¬ 
eration. Preinstallation test should be performed 
at room temperature. 

• NOTE: To check run-down time, follow instruc¬ 
tions as outlined in OPERATION, page 6. 

STARTER INSTALLATION 

f PRECAUTION : When installing the starter con¬ 
trols, be certain that the engag¬ 
ing cables or rods have suffi¬ 
cient slack to permit full retrac¬ 
tion of the starter jaw. Other¬ 
wise the starter jaw will be 
pushed out against the engine 
jaw and will work back and 
forth at a high rate of speed 
when the engine is running. 


1. Remove starter jaw cover (for shipping and 
storage purposes) (Figure 1). 

2. Examine engine jaw to ascertain that it and 
starter jaw are of the same type and size as 
well as the correct rotation for proper engage¬ 
ment of starter clutch. 

NOTE: If it is found that the starter clutch is 
of opposite rotation than that required 
by the engine, remove it and substitute 
one of reverse rotation 

3. If the starter motor operates in the opposite 
direction to that required by the engine, re¬ 
verse the motor by following instructions on 
the underside of the motor cover plate and 
the detailed instructions outlined in CHANG¬ 
ING DIRECTION OF ROTATION, page 
8 . 

4. Before mounting the starter on the engine, be 
certain that the clearance between the engine 
jaw and starter jaw is at least 1/16 inch or 
more when the starter jaw is fully retracted 
(Figure 3). 

NOTE: The starter mounting flange has 24 
mounting holes that facilitate installation 
of the starter to the engine so that the 
“offset’’ extension can be adjusted to 
where there will be sufficient clearance 
between the hand crank and engine struc¬ 
ture (Figure 5). 

5. Remove safety wire, five screws from “off¬ 
set” extension (Figure 1). 

6. Set extension one hole counter-clockwise 
from center line of starter (Figure 2). In¬ 
stall five screws and safety wire. 

7. Attach starter to engine by installing wash¬ 
ers, nuts and cotter pins. 

8. Install electric plug (90° elbow type) to re¬ 
ceptacle on starter motor (Figure 2). Refer 
to Figure 4 for wiring diagram. 

(Continued on page 6) 



Figure 4. Starter Circuit Wiring 
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2. Close switch to energize the brush engaging 
relay coils. This actuates the starter motor. 


New Starter Model Provided on PBY- 

(Continued from page 5) 

9. If the hand crank extension does not clear 
engine structures, reset “offset” extension the 
number of holes necessary to obtain sufficient 
clearance. 

OPERATION 

General 

The starting ability of an inertia type starter de¬ 
pends on the energy stored in the rotating flywheel. 
The JH-SD starter is designed to operate with a 
flywheel speed of 22,000 r.p.m., and this speed should 
not be exceeded. 

A protective torque overload release mechanism 
is incorporated in the starter base which protects 
the starter mechanism. When energy stored in the 
flywheel is first released,' the clutch must always 
slip, otherwise the starter or engine will be dam¬ 
aged. This is especially true in a cold engine because 
the energy of the flywheel is dissipated to a large 
degree in the clutch. It is therefore necessary to 
manually pull the propeller through on cold engines 
so that the starter can perform normally. 

CAUTION: Do not operate the starter either 
manually or electrically while the 
starter and engine jaws are engaged. 

Damage to the starter electric mo¬ 
tor will result. 

Manual 

1. Examine starter engaging mechanism to see 
that the starter jaw is in a disengaged po¬ 
sition. 

2. Gradually accelerate the hand crank to a 
speed of 70 to 75 r.p.m. 

3. Disengage the hand crank. The control rod 
must be pulled to mesh starter with engine. 

NOTE : Starter disengagement is automatic when 
engine fires. 

4. If engine fails to start, repeat the preceding 
operation. 

CAUTION : In case disengagement of starter and 
engine jaws did not occur due to en¬ 
gine compression, turn the propeller 
by hand (ignition off) about 1/3 to 
1/2 revolution in either direction to 
release starter jaw so that it will 
disengage from engine jaw. 

Electrical 

1. Examine starter engaging mechanism to see 
that the starter jaw is in a disengaged posi¬ 
tion. 


Page 6 


3. Hold switch closed for 15 seconds, then quick¬ 
ly throw switch to mesh position. 

4. Release switch as soon as engine fires. 

5. If engine fails to start, repeat the preceding 
operation. 

CAUTION :Be certain starter jaw is not engaged 
and starter motor has stopped revolv¬ 
ing before repeating starting proced¬ 
ure. 

SERVICE INSPECTION AND MAINTENANCE 
Daily Inspection 

Inspect starters for cracked housings or flanges, 
for security of mounting, tightness of housing bolts 
and nuts. Inspect for proper safety wire installa¬ 
tions. Replace starter if cracks are apparent in hous¬ 
ing or flange. 

50-Hour Inspection 

After every 50 hours of engine operation, remove 
top cover of starter motor and remove brush rig¬ 
ging. Inspect for loose brush connections. Clean 
and tighten if necessary. Replace any defective wir¬ 
ing. Examine brush holders for free movement. 
Lubricate brush pivots with very light oil. Replace 
with new brush if exposed length beyond brush 
holder is less than 3/32 inch. 

Examine commutator, for roughness and pitting. 
Tf these conditions exist, hone commutator accord¬ 
ing to manufacturer’s instructions. 

CAUTION: Do not use sand paper, emery paper, 
or other abrasives in recondition¬ 
ing. Do not re-turn commutator un¬ 
less absolutely necessary. Use only 
commutator hone specified by man¬ 
ufacturer. Do not use brushes other 
than those specified by manufac¬ 
turer, otherwise, short commutator 
and brush life will result. 

Engine Change 

At major engine overhaul, starter and accessories 
should be removed and forwarded to a depot f° r 
overhaul. 

(Continued on page 8) 
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SERVICE TROUBLES AND REMEDIES 


TROUBLE 

POSSIBLE CAUSE 

REMEDY 

Free run-down time 
too low. 

Improper lubrication. 

Disassemble and lubricate. 


Bail bearings worn or rough turning. 

Replace. 

Hand cranking diffi¬ 
cult. 

Misalignment of hand cranking exten¬ 
sion. 

Realign. 


Crank extension bearing not lubricated. 

Lubricate. 


Improper starter lubrication. 

Disassemble and lubricate. 


Ball bearings worn or rough turning. 

Replace. 

Fluctuations of clutch 
setting with gradual 
increasing value. 

Worn or scored discs. 

Replace. 

Motor fails to operate 

Wiring not properly connected. 

Check wiring. 


Loose and high resistance connections. 

Clean and tighten. 


Brush engaging solenoid not working. 

Remove brush rigging and test. 


Loose or corroded battery terminals. 

Clean and tighten. 


Brush holder binding. 

Remove pivct pins and clean. Lubri¬ 
cate pivots. 


Worn brushes. 

Replace. 


Brushes not properly seated. 

Reseat. 


Dirty commutator. 

Clean and smooth with hone. 


Commutator rough or pitted. 

Disassemble, clean and smooth, or re¬ 
place. 


Short, grounded, or open armature. 

Disassemble and repair, or replace. 


Starting switch inoperative. 

Disassemble and clean. 

Excessive arcing at 
motor brushes. 

Armature shorted or open. 

Test as directed by manufacturer, or 
replace. 

Solenoid meshing de¬ 
vice fails to engage 
starter. 

Improper electrical connections. 

Check wiring (refer to Figure 4). 

Coil open. 

Replace as instructed by manufac¬ 
turer. 
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(Continued from page 6) 


CHANGING DIRECTION OF ROTATION 


In the event starters are removed from pack¬ 
ing cartons for any reason, handle with care. 

Under no circumstances use flexible conduit 
on starter motor as a handle. 


The JH-5D starter is normally assembled for 
right hand rotation. To define direction of starter 
rotation: assume starter is assembled on engine and 
you are looking at the rear of the engine. If the 
starter jaw (or engine jaw) rotates clockwise, the 
starter is said to have right hand rotation. If the 
jaws rotate counter-clockwise, the rotation is called 
left hand rotation. 


3. 


Never place starter on jaw end without using 
the shipping cover or a pan beneath it, other¬ 
wise jaw teeth may become burred 
scratched. 


or 


4. Do not stack starters unless they are in the 
packing cartons. ★ ★ ★ 


NOTE: On JH-5D starters the starter jaw and 
the hand crank rotate in the same direction, 
whereas the starter motor rotates in the oppo¬ 
site direction. Always use a right hand jaw with 
a right hand bayonet adapter. 

The following steps are necessary to convert a 
starter from one direction of rotation to the oppo¬ 
site : 


Aircraft Insignia to Be Changed 


l. 


To change starter motor rotation first remove 
cover plate and the four cap-screws in the 
square terminal block. Lift block and rotate 
90° in either direction and reassemble in place. 
Install lock washers under the four cap¬ 
screws and tighten screws. Replace cover 
plate and install safety wire. 


The red border of the insignia on aircraft will be 
changed to a blue border by order of specification 
AN-1-1B, now being printed in Washington, D. C. 

Headquarters Materiel Command has verbal infor¬ 
mation from the Aeronautical Board that the dimen¬ 
sions of the insignia will remain the same. 

The Field Service Bulletin will contain an article 
on the change as soon as the specification is received. 


PBY-5A Starter Hand Crank 


2 . 


Change hand crank bayonet adapter to oppo¬ 
site hand by first removing cotter pin, shear 
nut, attaching bolt and adapter and replacing 
with new adapter. 


Change starter jaw to opposite hand by re¬ 
moving cotter pin, nut and washer. The jaw 
and actuating spring behind it can then be 
removed. Assemble new jaw so that the hex¬ 
agon shell fits over the hexagon spline shaft. 
Replace washer, nut and cotter pin. 


CAUTION: New jaw must move in or out 
smoothly. Any burrs or rough spots 
on the spline must be removed. Use 
smooth oil stone or equivalent. 


A redesigned starter hand crank (28P5532) has 
replaced the crank formerly used to actuate engine 
starters in PBY-5A airplanes owing to installation 
of the thermal anti-icing system. 

The new crank 33 5/16" in length, (Figure 5) i> 
two inches longer than the crank formerly used so 
that the handle will clear the anti-icing duct. 

Old type cranks cannot be used on airplanes on 
which the thermal anti-icing system is installed. 


* 




Starters and starter motors are properly lubri¬ 
cated at the factory and repair depots. No lubrica¬ 
tion is required in the field other than the hand crank 
extension support bearing. It should be oiled every 
50 hours. 


STORAGE AND HANDLING 


It is recommended that starters be stored in 
the original package received and should not 
be opened until starters are needed for instal¬ 
lation. 
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3 Changes For Bombardier 

Three changes have been made in the bombar¬ 
dier’s compartment because installation of the nose 
turret in Consolidated Vultee B-24J airplanes re¬ 
sulted in certain space limitations. 

The changes, starting with airplane Serial No. 
42-72965, include the installation of a body sling 
(suspension belt), a knee pad, and a safety head 
pad. When the bombardier is in a sighting position 
(Figure 6) his body is supported by a broad strip 
of web belting which fits across the chest. The belt 
is suspended by four adjustable straps. 

The two forward straps fasten to eye-bolts at the 
beltframe at station 0.1, while the two rear 
belts are attached to eye-bolts mounted forward 
of station 0.2. Snap-fasteners are used to attach 
the four straps to the eye-bolts. By this ar¬ 
rangement the upper part of the bombardier’s body 
is suspended in such a manner as to permit free 
use of arms and at the same time provides a firm 
support for his body. 

A safety pad has been added, forward of station 
0.1 to protect the bombardier’s head. The floor of 
the compartment where the bombardier’s knees rest 
is covered with a pad. 

The metal swing seat used prior to the installation 
of the nose turret is now omitted in the bombardier’s 
compartment. Elimination of the seat and substi¬ 
tution of the pads and sling has resulted in a weight 
saving of approximately five pounds. 
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Figure 7. Fliers Blinded by Former Indicator Glare 


Improved Indicator Lights For B-24 

Glare from indicator lights has been eradicated by 
the installation of an improved type light (AC- 
42 B3593) on B-24J airplanes beginning with Serial 
No. 42-73164. 

Heretofore, pilots and co-pilots were blinded by 
the indicator lights, particularly the marker beacon 
indicator (Figure 7), during night flying. Light 
intensity from the new indicator can now be varied 
by revolving the lens holder. 


B-24 Lubricant Specifications 

The Army Air Forces recently approved and Con¬ 
solidated Vultee Aircraft Corporation recommends 
the following lubricants as suitable for the lubrica¬ 
tion of the B-24 airplane : 

U. S. Army Air Forces Specification 3580-C Me¬ 
dium Oil. This oil is a petroleum base lubricant and 
should be used wherever the temperature ranges be¬ 
tween + 100° F. and —65° F. 

U. S. Army Air Forces Specification AN-G-3 Lu¬ 
bricant. This is a lithium base lubricant and should 
be used wherever the temperature ranges between 
+ 160° F. and —65° F. It is suitable for use in a 
pressure gun. 

U. S. Army Air Forces Specification AN-G-10 Lu¬ 
bricant. This is an extreme pressure lithium base lu¬ 
bricant and should be used wherever the temperature 
ranges between -f- 160° F. and —65° F. It is used 
in gear boxes and on surface control chains. 

U. S. Army Air Forces Specification AN-G-5 Lu¬ 
bricant. This lubricant has been approved as a warm 
weather lubricant wherever the temperature ranges 
between +275° F. and —30° F. It can be substi¬ 
tuted for AN-G-3 wherever the climate permits. 

Lubricants that can be used in high temperatures 
in place of 3580-C medium and AN-G-10 have not 
yet been approved by the Army. ★ ★ ★ 
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ASSISTS SERVICE 
AND MAINTENANCE 


The following detailed information will assist in 
proper service and maintenance of the nose wheel 
Houdaille shimmy damper (7) (Figure 9) installed 
on B-24 airplanes. 

DESCRIPTION OF CONSTRUCTION AND 
OPERATION 

The Houdaille shimmy damper (Figure 9), which 
replaced the A.A.C. shimmy damper, commencing on 
B-24D airplane serial No. 42-40568, has a new collar 
(8) in lieu of the slotted collar in the former instal¬ 
lation. This collar has an arm to which a link (4) 
is attached. The aft end of the link attaches to a 


Figure 8. SHIMMY DAMPER FUNCTIONAL FLOW DIAGR 

When mounted in the airplane, the longitudinal axis of the sh 
damper is vertical, as illustrated in Figure 9. The above view illui 
only the general relationship of individual parts. It is not drawn to 
Relative size of individual parts have been exaggerated as ncc< 
for clarity, and only principal functional parts are illustrated. 

lever (5) which is mounted on the serrated end of 
the shimmy damper shaft at the lower end of the 
shimmy damper. j 

The shimmy damper mechanism (Figure 8) has 
a pair of oscillating vanes attached to a wingshaft 
(8) and a pair of stationary vanes (24) and^ 
rigidly connected to the housing by keys (25). j A I 
lever (14) is connected rigidly to the serrated end 
of the wingshaft and the rotating member of the nose 
wheel mechanism through a linkage, as illustrate I 
in Figure 9. The vanes divide the shimmy damp* 
into four working chambers (9), (7), (22), and (2 / 
(Figure 8). When rotation of the nose wheel 
lever (14) to rotate the wingshaft in the direction i 
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dicated by the heavy arrows in Figure 8, chambers 
(9) and (22) become smaller, while chambers (7) 
and (27) enlarge. Fluid is forced from chambers 
(9) and (22) through orifice (10) into chambers (7) 
and (27). Violent rotation of the oleo strut is thus 
prevented by restriction of oil flow through the ori¬ 
fice. Rotation of the nose wheel in the opposite 
direction forces oil from chambers (7) and (27) 
through the orifice into chambers (9) and (22). 

The orifice (10) (Figure 8) is a narrow rectangu¬ 
lar slot. The resistance to oil flow is controlled by 
opening or closing the slot. This is done by turning 
valve (20), which has a corresponding slot (21). 
The relative size and position of the two slots can 
be seen by referring to the two diagrams in Figure 
8. A screwdriver slot (17) in the valve makes it 
possible to turn the valve for adjustment. After ad¬ 
justment at the factory, the orifice is normally ap¬ 
proximately half open. Angular travel of the valve 
between fully open and fully closed position is lim¬ 
ited by stop (16) contacting faces (15). Since the 
resistance to fluid flow is proportional to the square 
of fluid velocity there is very little resistance to slow 
motions such as steering, but great resistance to 
violent motions such as shimmy. 

A metal thermostat (18) (Figure 8), wound into 
a helix, is connected to valve (20) so that the valve 
automatically turns to open or close the orifice as 
temperature variations cause viscosity changes in 
the fluid: thus, the Houdaille shimmy damper has 
relatively uniform resistance over a wide tempera¬ 
ture range in either direction of rotation. 

There are four replenishing check valves (6) (Fig¬ 
ure 8). Replenishing chamber (4) is connected to 
each of the four working chambers by one of these 
spring-loaded, one-way valves (only two valves are 
illustrated in Figure 8). The replenishing cham¬ 
ber serves as a fluid reservoir to compensate for de¬ 
crease in working chamber fluid volume due to 
temperature decrease. Suction i n the enlarging 
working chambers during operation opens the check 
valves and drags fluid into these chambers. A con¬ 
stant pressure is maintained in the replenishing 
chamber by a spring-loaded plunger (2) which 
moves up and down with change of fluid volume 
in the replenishing chamber. Leakage past the 
plunger is prevented by a round ring packing (3). 
An external fluid level indicator (1) is connected to 
the plunger. Filling or addition of fluid to the re¬ 
plenishing chamber is accomplished through a pres¬ 
sure tight lubricator fitting (5). An ordinary pres¬ 
sure type gun can be used. 

In the design of the damper, provisions have been 
made to guard against the presence of air or of a 
void in the damper. The working chambers are 
vented to the replenishing chamber by means of 
minute slots (not illustrated in Figure 8) which 
allow air and only a small quantity of fluid to es- 

(Continued on page 12) 


LEFT SIDE 


1. Zerk Fittings 6. Alemite Filler Fitting 

2. Fluid Level Indicator 7. Shimmy Damper 

3. Mounting Bracket 8. Collar 


9. Oleo Strut 


4. Link 


10. Steering Stops 


5. Lever 


. Oleo Scissor 


Figure 9. Houdaille Shimmy Damper Mounted on Nose Wheel 
Oleo Strut 
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Service / Maintenance of Shimmy Damper 

(Continued from page 1 1 ) 

cape. The fluid which is lost is immediately re¬ 
placed through the four replenishing valves. Air is 
not taken back into the working chambers because 
it collects at a point remote from these valves. 

Since the wingshaft (8) (Figure 8) is oscillatory 
instead of reciprocatory, its polished portion adjacent 
to packing (12) is not exposed to dirt. The pack¬ 
ing assembly is self-compensating for wear due to 
spring (11) which pushes the packing into the gland 
and against the wingshaft. The gland is not subjected 
to high pressure because chamber (19) is connected 
to the replenishing chamber (4) by means of a lon¬ 
gitudinal hole (23) through one of the two stationary 
vanes. The shaft packing (12) consists of two 
felt rings. This type of packing has been found 
to be very satisfactory because it absorbs enough 
fluid to act as a lubricant. It is non-abrasive and 
has strength and resiliency enough to afford long 
life. At the outer end of the gland, adjacent to the 
cover, a thin ring of compressed asbestos sheet (13) 
is used to act as a dirt and weather seal. , 

INSPECTION AND MAINTENANCE 
General 

The number of minor repairs which can be made 
in the field are few. If a major repair is needed, the 
damper should be removed and repaired where fa¬ 
cilities are adequate. 

Field maintenance should include lubrication 
through the Zerk fittings (1) (Figure 9), and a 
complete and thorough inspection of the oleo scis- 



Figure 10. Removing Air from Shimmy Damper Replenishing 
Chamber 


sors (11) and all fittings and connections betweeen 
the moving part of the oleo strut and the damper 
wingshaft. All joints should be tightened sufficiently 
to be free from lost motion and yet must not be too 
tight. Loose joints can induce shimmy while over- 
tight joints can bind. 

Improper tire inflation, a loose wheel, or a tire 
and wheel severely out of balance can induce severe 
shimmy or the feeling of shimmy. 

When the shimmy damper is installed on the air¬ 
plane, a careful check should be made to be certain 
that the steering stops (10) (Figure 9) contact the 
edge of the mounting bracket (3) before the oscil¬ 
lating vanes of the shimmy damper wingshaft strike 
the stationary vanes. 

Fluid 

Use only Houdaille fluid No. L-1404, except in case 
of emergency. Emergency substitute is fluid con¬ 
forming to specification AN-JJJ-O-316. Use of any 

other fluid will render the unit inoperative. 

NOTE: If AN-JJJ-O-316 fluid is used, drain and 
refill the shimmy damper with correct fluid as 
soon as possible. 

Fluid Level 

Maintenance of the proper fluid level is necessary 
to the continued functioning of the shimmy damper. 
If the shimmy damper is not working properly, 
check the fluid level first. Refill as follows: 

1. When damper is filled properly at 60°-80° F. 
the indicator (2) (Figure 9) extends 9/16 
inch. Refill when indicator extends 3/8 inch. 

2. Before refilling, remove the lock wire and pro¬ 
tecting cap from Alemite fitting (6). 

3. To refill, force flu : d into damper with a clean 
lubricator hand gun with a proper nozzle. (Be 
certain the proper fluid is used, as explained 
under Fluid). Avoid overfilling since this will 
force the replenishing piston plunger assembly 
against its upward stop and bend it out of 
shape with resulting failure in operation. 

4. Replace protecting cap over lubricator fitting 
and install safety wire. 

NOTE: If fluid must be added to the damper at 
frequent intervals to maintain correct fluid level, 
and if no sign of external leakage is apparent, 
fluid is probably leaking past the replenishing 
piston into the spring chamber immmediateh 
above the piston. In such case, the damper 
should be removed from the airplane and re¬ 
turned to a depot where equipment is availab < 
for a major overhaul. 

External Leakage 

In the event fluid leakage appears around the 
operating wingshaft, remove damper from aiI *P? . 
and forward to overhaul depot for wingshaft pac 1 
replacement. 
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Air Pockets 

If shimmy still occurs, although the fluid is at 
the proper level, or has been corrected, inspect the 
damper for inclusion of air in working chambers. 
Disconnect lever (5) from link (4) (Figure 9). 
Pump the lever by hand in each direction. 

NOTEiIf desired, a length of pipe can be slipped 
over the lever for greater leverage. 

If the damper offers immediate resistance on 
reversing the motion by hand operation, there is no 
air in the working chamber. If, however, there is a 
feeling of “play” or lost motion before resistance is 
encountered, or if a loss of resistance is noted, air 
has been included in the working chamber. Air so 
included should be removed by operating the dam¬ 
per by hand through its full stroke for a number of 
oscillations, until resistance is immediate and uni¬ 
form. 

This operation serves to remove air from the work- 
in chamber, but air thus removed finds its way 
into the upper reserve chamber and lodges under 
the piston. It is advisable to occasionally remove 
the air which collects in the replenishing chamber 
by following this procedure: 

1. Remove damper from airplane and mount in a 
bench vise, as illustrated in Figure 10. 

2. Clean the area around the filler fitting thor¬ 
oughly and remove it from the damper. Re¬ 
moval of the fitting will allow the replenishing 
piston to return to its lowest level, expelling 
all air from the replenishing chamber. 

3. Pour fluid into the filler hole, as illustrated in 
Figure 10. As it overflows, pump the unit 
through its full travel to be certain there are 
no air pockets in the working chambers. 

4. Re-insert and tighten the filler fitting and bring 
the fluid level to its proper point by using a 
clean Zerk lubricating gun. 

5. Install damper on airplane. 

Valve Adjustment 

If shimmy still persists after the preceding opera¬ 
tions have been checked, the valve adjustment 
should then be checked. 

, NOTE: The Houdaille shimmy damper has been 
dynamically adjusted at the factory; therefore, 
it is imperative that the preceding operations be 
checked thoroughly before attempting to change 
the valve adjustment. 

The cover plug at the lower end of the shimmy 
damper wingshaft is spot welded in place. The 
welded point can be cut with a hack saw or file 
and the cover plug removed, exposing the slotted 
end of valve stem, as illustrated in Figure 11. 
An arrow marked at one end of the screwdriver 
slot lies between the open and shut positions, desig¬ 
nated by an “O” and “S” stamped on the end of 
the shaft. The arrow should point the slot toward 



Figure 11. End View of Shimmy Damper—Cap Nut Removed 
for Adjustment 


the factory setting chisel mark between the “O” and 
“S” unless the adjustment has been changed since 
the damper left the factory. 

Clockwise rotation of the valve toward the “S” 
closes the valve, increasing damper resistance. 
Counter-clockwise rotation toward the “O” opens 
the valve, decreasing damper resistance. An internal 
stop prevents turning the adjusting slot beyond the 
“O” or “S.” 

When taxiing the airplane, if the wheel has a 
tendency to shimmy, the valve must be turned 
toward the closed position (clockwise) not more 
than 1/32 inch at one time until shimmy is elimi¬ 
nated. Taxiing test should be made between each 
adjustment. 

While this valve setting is adequate to stop 
shimmy during normal taxiing, additional adjust¬ 
ment may be necessary to prevent shimmy when 
maximum decelerating loads are imposed on the 
nose wheel. It is recommended that several taxiing 
runs at a speed of approximately 70 m.p.h. be made, 
and during each run the brakes should be applied 
with increasingly greater force until full deceleration 
is reached. If shimmy occurs, close the valve fur¬ 
ther until there is no indication of shimmy when 
maximum braking force is applied. 

NOTE: It is desirable to use the shimmy damper 
with the valve open as far as possible so that 
damping is effected with a minimum damper 
pressure and a minimum stiffening of steering. 

When a satisfactory adjustment is made, replace 
the cap nut. If possible, tack weld in place at one 
point. ★ ★ ★ 
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Hydraulic System Equipment Troubles and Remedies 


The following questions have arisen relative to the 
proper procedure in the diagnosis and correction of 
certain hydraulic system equipment troubles. 

Question: What condition can cause the pressure 

switch to turn the auxiliary electric pump 

on and off with no change in accumulator 

pressure? 

Answer: Cause—A spring in the Spring-removed” 
left accumulator check valve. 

Remedy—Replace the check valve. Shake 
the replacement valve to be cer¬ 
tain no spring has been installed. 
The poppet will rattle in the hous¬ 
ing if no spring has been installed. 

Cause—Fluid leaks in the auxiliary elec¬ 
tric pump pressure line. 

Remedy—Inspect the line for leaks and 
repair as needed. 

Cause—Internal leakage in the auxiliary 
electric pump pressure relief 
valve. 

Remedy—To detect leakage, disconnect 
the reservoir return line from the 
auxiliary electric pump relief 
valve with valve under full accu¬ 
mulator pressure. Replace the re¬ 
lief valve if any leakage is ap¬ 
parent. 

Cause—Leakage through the auxiliary 
pump check valve. 

Remedy—This very common cause of 
erratic pressure switch operation 
can be detected as follows: Dis¬ 
charge accumulators. Turn the 
manually operated electric pump 
switch on until accumulator pres¬ 
sure reaches approximately 800 
to 1000 p.s.i., then turn the switch 
off and listen immediately for the 
momentary whirring sound made 
by the auxiliary electric pump 
which indicates reverse rotation 
of the pump due to a faulty check 
valve. Another method is to dis¬ 
connect flarenut from top end of 
check valve with valve under full 
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accumulator pressure and electric 
pump off. Leakage indicates a 
faulty check valve. Replace the 
auxiliary pump check valve if 
internal leakage is indicated. 

Question: What can cause the brake valves to “chat¬ 
ter” violently, sometimes setting up fluid 
hammer of such magnitude as to cause 
failure of accumulator pressure line with 
resulting complete loss of brake pressure? 

Answer: Cause—This condition results from the 
use of brake valve A.A.C. 36034-A 
with the new hydraulic fluid AN- 
VVO-366A. Brake valve A.A.C. 
36034-A was designed for use with 
hydraulic fluid AN-3580. 

Remedy—Remove the valve and install 
brake valve A.A.C. 36034-B which 
has been modified for use with 
fluid AN-VVO-366A. Be certain 
part number 36034-B is stamped 
on the replacement valve. 

Question: Why does it often require as long as 20 
minutes to bleed the shuttle valve after 
hand pump lowering of wing flaps? 

Answer: This condition is generally due to failure 
of placing the operating handle 
of the flap selector valve in either 
the flap down or flap up position 
after opening both flap emergency 
valves. With the selector valve 
in neutral, fluid is locked in the 
flap down line, causing an area of 
low pressure on one side of the 
shuttle piston when it starts to 
move back to its normal position- 
The pressure differential prevents 
the shuttle piston from immedi¬ 
ately returning to its normal p°* 
sition. The bleeding operation 
should be completed in a few sec¬ 
onds if the proper procedure is fob 
lowed. (Be certain no fluid is cir- 
culating through the open center 
line.) ★ ★ * 
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SURFACE CONTROLS DATA CHART 


CONTROL 

CABLE 

SIZE 

TENSION 
at 70° F.* 

CONTROL 

SURFACE 

MOVEMENT 

COLOR BAND 

Left aileron up 

3/16" 

60 lbs. + 10 lbs. 

20°d=l° 

White 

Left aileron down 

3/16" 

60 lbs. + 10 lbs. 

20° ± 1 ° 

White and Black 

Aileron trim tab up 

3/32" 

35 lbs. 

10° 

White 

Aileron trim tab down 

3/32" 

35 lbs. 

10° 

White and Black 

Aileron gear box 

3/16" 

No play 



Elevator up 

3/16" 

75 lbs. db 5 lbs. 

30°zb 1 ° 

Yellow 

Elevator down 

3/16" 

75 lbs. ± 5 lbs. 

20°zbl° 

Yellow and Black 

Elevator trim tab up 

3/32" 

35 lbs. 

10° 

Yellow 

Elevator trim tab down 

3/32" 

35 lbs. 

10° 

Yellow and Black 

Rudder right 

3/16" 

60 lbs. + 10 lbs. 

20°zt 1 ° 

Green 

Rudder left 

3/16" 

60 lbs. + 10 lbs. 

20°zt 1 ° 

Green and Black 

Rudder trim tab right 

3/32" 

35 lbs. 

10° 

Green 

Rudder trim tab left 

3/32" 

35 lbs. 

10° 

Green and Black 

Control lock 

3/32" 

40 lbs. fwd. sta. 5 

21 lbs. aft sta. 5 


Blue 

Control unlock 

3/32" 

40 lbs. fwd. sta. 5 

21 lbs. aft sta. 5 


Blue and Black 

Brake lock 

3/32" 

No slack 


Red 

Brake unlock 

3/32" 

No slack 


Red and Black 

Flaps up 

3/16" 

120 lbs. to 250 lbs. 

40° 


Flaps down 

1/4" 

120 lbs. to 250 lbs. 

o 

O 


A.F.C. 

1/8" 

90 lbs. to 100 lbs. 




'Airplane temperature. 

Size, Tension, Movement and Identification of B-24 Airplane Surface Control Cables. 
It is Recommended That This Chart Be Kept For Future Reference. 
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Bolts Changed in Ball Turret Mechanism 

Two 5/16 inch (AN6-7A) bolts replace the two 
3/16 inch bolts in the emergency retracting mech¬ 
anism of the ball turret. This change was incorpo¬ 
rated on B-24J airplane Serial No. 42-73224. 

The heavier bolts are used to stiffen the hoist 
pulley bracket connection where it attaches to a 
beam between stations 6.1 and 7.0. By strengthen¬ 
ing the connection, possible damage to the retract¬ 
ing mechanism, caused by vibration when the tur¬ 
ret guns are fired, is prevented. 


B-24 Block Letters Clarified 

Because it is recommended that block letters and 
numbers on B-24 airplanes be incorporated in trouble 
reports, the following information will aid in send¬ 
ing complete data: 

Airplanes manufactured by North American have 
block numbers prefixed by letters NT ; Douglas by 
DO; Ford by FO, and CVAC (San Diego Division) 
by CO. 

Attention is directed to the article entitled “Model 
Letters, Serial Numbers Identify B-24 Airplanes,” 
which appeared on page 4 of Field Service Bulletin. 
Vol. 1, No. 19, dated Sept. 15, 1943. North American 
model G did not change to I. Also, code B-24E-10-I 
1 7 C should read: B-24E-10-CF. 


Radio Operators Table Drawer Omitted 


The radio operator’s table drawer has been omit¬ 
ted and the double angle runners have been replaced 
by single angle supports for the top of the table on 
B-24J airplanes. This change took place on and 
after Serial No. 42-41057, and was accomplished t< 
improve tactical operations in combat and to compb 
with the weight reduction program. A weight f 
duction of 1.3 lbs. resulted. 


The radio operator's B-7 lamp has also been omit 
ted. The latter change took place on B-24J airp ai 
Serial No. 42-73265 and will continue on subsequefl 


airplanes of the same model. 


★ ★ * 


Restricted 


























October 15, 1943 


Restricted 



r PHIS article, the fourth in a series on plastics 
used in Consolidated Vultee B-24 airplanes, de¬ 
scribes the cold-molded compounds, acrylic resins, 
ethylcellulose and cellulose acetate. 

COLD-MOLDED COMPOUNDS 

Cold-molded compounds are pressed into shape 
in steel dies, similar to those used in heat compres¬ 
sion molding. No heat is 
used in the initial forming 
process, but after being 
pressed into the desired 
shape the material is 
cured in an oven to give 
it permanent shape. 

Plastics that are cold- 
molded are relatively low 
in dielectric strength but 
offer good resistance to 
diluted acids and alkalies. 

Liberal dimensional tol¬ 
erances are required because during the curing pro¬ 
cess the material has a tendency to shrink or buckle. 
The distorted part can then be machined to the re¬ 
quired size and shape. 

Typical applications of cold-molded plastics are: 
battery cases, switch blocks, heater plugs, etc. 

ACRYLIC RESINS 

Acrylic resins are colorless in the original form 
but can be colored with a wide variety of pigments 
and dyes. Acrylic resins can be molded by com¬ 
pression or injection processes and are used increas¬ 
ingly in the manufacture of rubber substitutes. In 
composition, these resins range from a soft, sticky, 
semi-liquid to a hard, tough, thermoplastic solid. 

Characteristics of acrylic resins include excellent 
dimensional stability, high resistance to moisture, 
and a minimum tendency to cold flow. The resins 
are also well rated for flexual and tensile strength, 
color fastness, and dielectric properties. The ma¬ 
terial is odorless and is resistant to weak acids, 
alkalies, and ordinary solvent solutions. 

An outstanding example of acrylic resin as used 
in B-24 airplanes is Plexiglas. Another example is 
a form that is flexible and very durable, and used as 
a preservative on leather coverings in airplanes, on 
shoes, belts, cap visors, and field cases. This form 
of acrylic resin can withstand a wide range of 
weather conditions. 

Repair Method 

For complete instructions on the repair of Plexi¬ 
glas, refer to Field Service Bulletin, Vol. I, No. 8, 
dated April 1, 1943, pages 4-6. 

ETHYLCELLULOSE 

A comparatively recent addition to the cellulose 
plastic group, ethylcellulose is rapidly coming into 
'vide use because of several desirable characteris¬ 
tics. It is particularly applicable to aircraft because 
°f its low density. Abrupt changes from tropical 
conditions of high temperature and high humidity 


to the dry cold of the upper atmosphere do not 
cause the plastic to crack. 

Ethylcellulose has high impact and dimensional 
stability and can be molded either by compression, 
injection, or extrusion processes. The low water ab¬ 
sorption characteristic of the plastic has resulted 
in parts which have excellent dimensional stability. 
Materials have been developed that do not become 

brittle at temperatures of 
-78° F. and yet hold their 
original dimensions at 
140° F. to 160° F. 

Ethylcellulose possesses 
good dielectric properties, 
ages very slowly, and has 
good flexural strength 
even though lighter in 
weight than other cellu¬ 
lose materials produced in 
commercial quantities. As 
a substitute for rubber, 
the material is superior to plantation rubber in that 
it offers better resistance to abrasion, ozone, gaso¬ 
line, oil, and mustard gas. However, it is not as 
resilient as plantation rubber. Because it can be pro¬ 
duced with a wide range of plasticity properties, 
ethylcellulose can be used in liquid form or cast and 
machined. Its burning rate and moisture absorption 
are very low. 

Typical applications are: tubing, extrusions, and 
wire coating. 

CELLULOSE ACETATE 

Cellulose acetate is similar in character to ethyl¬ 
cellulose and is the most widely used in the cellu¬ 
lose group. It has good mechanical strength but 
is subject to considerable cold flow in the softer 
grades. 

Cellulose acetate, a thermoplastic, will soften 
under heat but will harden again upon cooling. No 
chemical change takes place during this process. 
The plastic is available in forms ranging from a 
semi-liquid to a hard and durable material, and has 
excellent resistance to wear. While the plastic has 
a tendency to absorb water, it has fair resistance to 
acids, caustics, and solvents. This resistance varies 
according to the strength of the solution to which it 
is subjected. 

Although cellulose acetate is used for enclosures 
where visibility is desirable, it becomes brittle at low 
temperatures and may warp. Its use for that pur¬ 
pose in bombardment airplanes, therefore, is much 
more limited than acrylic resin. 

Typical applications are: handles, knobs, bezels, 
cartridge cases for flares, and bomb bursters. 
Repair Method 

Broken parts may be cemented with a suitable .sol¬ 
vent such as ethyl acetate or acetone (in liquid foi m ). 
Commercial adhesives of the cellulose nitrate type 
are more convenient for use when available. Such 
repairs, however, are temporary' and should only be 
made when the emergency warrants. 
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CARE, UPKEEP OF 


IN B-24 


Figure 1. Battery Uncovered, Illustrating Vent Plugs, Cover, and Hold-Down Bor 


HP HERE are three important steps to follow in 
-L keeping batteries in B-24 airplanes in good con¬ 
dition. They are: 

1. Maintain the batteries in a fully charged condi¬ 
tion. 

2. Add suitable water when needed. 

3. Keep the batteries clean, and be certain vent 
holes are open. 


Figure 2. Batteries Installed in B-24 Airplane 


It is important that a record of the preceding op¬ 
erations be kept. 

If a battery is kept fully charged, it will not freeze 
at temperatures likely to be encountered. Batteries 
that are constantly checked and kept in good condi¬ 
tion will aid in preventing unnecessary loss of time 
in starting and in operation. 

Battery cables should be flexible and sufficiently 
long to prevent being dislocated from battery ter¬ 
minals. 

The positive terminals are painted red on top, are 
marked Pos, or have the positive symbol (-(-)• ^ u * 
negative terminals are painted black on top. are 
marked Neg, or have the negative symbol (—). To 
clean terminals and connections, the use of sand¬ 
paper is preferred to scraping so as to avoid peeling 
effect on the terminal which can be caused by a 
knife. After terminals are clean, tighten connection- 
and apply a coating of grease or petroleum jelly- 

When removing battery cover, unscrew the wing 
nuts and the ends of the hold-down bar which ex¬ 
tends across the top (figure 1). Do not pry the cover 
off, since the top of the case may be distorted perma¬ 
nently and the shielding effect of the case may 1 
impaired. 

The battery is non-spillable because of the 
plug design (figure 3). Each vent plug shouk 
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Figure 3. Exploded View of Non-Spillable Vent Plug 


NON-SPILLABLE 
VENT PLUG 


LEAD VALVE 


seated firmly on the cover hole and should be re¬ 
moved only when adding* water or when measuring 
specific gravity. The plugs should be disassembled 
and inspected for corrosion at each regular battery 
inspection period. Any corrosion in the plugs should 
be removed. 


The specific gravity of the electrolyte in a battery 
will become lower when the battery is discharged 
and raises when the battery is charged. When the 
specific gravity is high, the hydrometer in the 
syringe will not sink as far into the electrolyte as 
it will when the specific gravity is low (figure 4). 

To measure the specific gravity, insert the nozzle 
of a hydrometer syringe into the electrolyte. Squeeze 
the bulb and release it slowly, drawing up just 
enough electrolyte to float the hydrometer freely 
when the bulb is released (figure 4). Hold the syr¬ 
inge vertically so as to prevent hydrometer from 
dragging on glass barrel; otherwise a false indica¬ 
tion will be obtained. 

Care should also be used in taking the specific grav¬ 
ity reading at the electrolyte level in that capillary 
attraction raises the liquid slightly to form what is 
called the meniscus. Read the bottom of the menis¬ 
cus. Return the electrolyte into the same cell from 
which it was taken. 

i Wash and clean hydrometer freqi, 
hydrometers indicate inaccurately. 
i Do not measure specific gravity immediately after 
adding water to the battery unless it is being 
charged. Allow a day or more for the water to mix 
.with the electrolyte, otherwise 'the specific gravity 
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indication will be false. If the battery is being 
charged and is gassing, the water and electrolyte 
will be mixed within an hour. 

The accompanying table lists the specific gravity 
at different temperatures when the battery is fully 
charged: 

Battery Temperature Specific Gravity 

50° F. 1.285 to 1.295 

80° F. 1.275 to 1.285 

110° F. 1.265 to 1.275 

A change of 30° F. changes the indicated specific 
gravity by approximately 10 points. 

The quantity of sulphuric acid in the electrolyte 
is set at the factory and no acid must be added dur¬ 
ing the life of the battery unless some of the elec¬ 
trolyte is actually spilled or lost. 

Capacity and rating are important factors in the 
use of a battery. Batteries in the B-24 airplane are 
34 ampere capacity at the five hour rate. Current 
(Continued on page 6) 


Figure 4. Specific Gravity Indicated by Hydrometer 
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Non-Spillable Vent Plug Battery 



• 


Discharge Capacity 


Max. Water 
Pints per Cell 
per Month 

No. of Plates 
per Cell 

Charge Rate 
in Amps. 

1 

5-Hour 

Rate 

Approx. Points 
in S.G. 

“1 

5-Min. 

Rate 

7 

3 

34 

180 

144 

.9 

Limiting Volts per Cell 
(Approx.) 


1.75 


1.20 



Figure 5. Table of Battery Rating and Capacity 


Care, Upkeep of Storage Batteries 

(Continued from page 5) 

can be obtained at the end of that time, but the volt¬ 
age of the battery will have dropped to a point be¬ 
yond usefulness. 

When charging a battery use direct current only. 
Connect the positive of the battery with the positive 
of the charging circuit and the negative of the bat¬ 
tery with the ngative of the charging circuit. Keep 
the vent plugs in the cells at all times except 
when taking temperature or measuring the specific 
gravity. 

If the cells flood or “sputter,” the level of the 
electrolyte is too high and should be lowered by 
withdrawing some of the electrolyte. 

Never add special solutions, powders, or jellies to 
the battery. A great many are injurious to battery 
plates. Only approved water should be added to 
each cell. Keep the level between the high and low 
points as follows: 

High Level Low Level 

One-half inch above Top of separators, 
protector on top of 
the separators. 

The effect of low electrolyte level on battery 
plates is illustrated in figure 6. The time of adding 
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water is important at freezing temperatures if the 
battery is not in a heated room. When the weather 
is cold, add water just before charging the battery 
so as to mix’ the water with the electrolyte. 

Electrolyte loses some of its water when the bat¬ 
tery is charged and a small amount by evaporation; 
acid is never lost in this manner. Loss of acid is 
usually the result of carelessness in not keeping the 
vent plugs tight or by adding too much water. All 
the cells in the battery should take approximately 
the same amount of water. If one cell takes more 
than the others, examine it for leakage. The correct 
amount of water for a battery that is constantly in 
use is indicated in figure 5. If more water is re¬ 
quired than that indicated, unnecessary overcharg¬ 
ing or a leak is the cause. 

To keep the battery clean, use a stiff bristle (not 
metal) brush and sandpaper. Wipe the battery Ivith 
a cloth soaked in a bicarbonate of soda solution (one 
pound of soda to a gallon of water), which will neu¬ 
tralize any electrolyte sprayed or spilled on the bat¬ 
tery. Then wash the battery with water. Be certain 
vent plugs are screwed in tightly. Examine tiller 
plugs to ascertain that vents are clear. After batten 
has been rinsed with water and dried, a thin coating 
of petroleum jelly should be applied to metal 
on top of battery. 

Low electrolyte temperatures temporarily reduce 
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the battery efficiency. Temperatures above 110° F. 
will shorten the life of plates. 

The freezing point of the battery electrolyte de¬ 
pends upon the specific gravity as follows: 


Specific Gravity 

Freezing 

Pc 

1.275 

-85° 

F. 

1.250 

-62° 

F. 

1.225 

-35° 

F. 

1.200 

- 16° 

F. 

1.175 

- 4° 

F. 

1.150 

5° 

F. 

1.125 

13° 

F. 

1.100 

19° 

F. 


SERVICE — MAINTENANCE — DATA 

New Batteries Received Dry 

1. Fill with electrolyte. 

2. Measure specific gravity. 

3. After filling, let battery set at least an hour, pref¬ 
erably two hours. 

4. Battery can be used in this condition but has 
about 50% capacity. 

5. Charge battery approximately 18 hours. Check 
the last 3-hour period. If specific gravity remains 
the same, the battery is considered charged. 

6. Starting rate of charge is six amperes. 

7. Finishing rate of charge is three amperes. 

8. Maximum degree of heat allowed is 110° F. 

9. Check each cell separately. If the specific gravity 
of one cell does not come up to normal, charge it 
separately. 


10. All cells should check 1.275 to 1.300 when the 
battery is fully charged. The average is 1 nt 
80° F. 


Description 

1. Weight—77 lbs. 

2. Plates—seven per cell. 

3. Cells—12. 

4. Volts—24 to 28. 

5. Ampere hours—34 at five hour rate. 

6. Size—10" x lOyi" (approximately). 

Construction 

1. Positive plates—lead peroxide. 

2. Negative plates—gray sponge lead. 

3. Separators—Mipore. 

4. Three positive plates, four negative plates to each 
cell. 


Miscellaneous Information 

1. Specific gravity of chemically pure sulphuric acid 
is 1.835. 

2. Four parts of water and one part of acid produce 
an electrolyte of 1.275 specific gravity. 

3. Charge the battery immediately after emergency 
discharge. 

4. Charge battery immediately after filling with 
water. 


Maintenance 

1. Maintain battery in a fully charged condition. 

2. Keep battery clean. 

3. Add suitable water when needed; keep water 

over the plates at least ^ inch. ★ ★ * 



RESULTS OF REPEATEDLY ALLOW 
ING ELECTROLYTE LEVEL TO 
BECOME LOW 


LOW ELECTROLYTE UPPER HALF 
OF PLATES BECOME SULPHATEP 


ADDING WATER TO PROPER LEVEL 
DOES NOT AFFECT SULPHATION 


CHARGING ACTION BEGINS TO 
REMOVE THE SULPHATION. ACT¬ 
IVE MATERIAL FALLS FROM THE 
PLATES AND COLLECTS AT THE 
BOTTOM OF THE CELL 


Figure 6. Effect of Low Electrolyte Level on Battery Plates Illustrated 
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ST-00006 


'ST-00014 


;ST-00005' 


IT-00001 


ST-00007 


Figure 7. Fly-Away Tool Kit for Emergency Field Work 


New Fly-Away Tool Kit For Emergency Field Work 


A NEW fly-away tool kit (figure 7) will be in- 
^ stalled in B-24 airplanes by Consolidated Vul- 
tee as a result of a survey by a joint aircraft commit¬ 
tee representing the U. S. Army Air Corps and 
the Royal Air Force. 

The tool kit is specifically designed for emergency 
field work. Tools or parts used mainly at depots 
or sub-depots are omitted. 

The new tool kit (ST-00007) will contain 10 tools, 
two jack point castings, and eight attaching bolts 
as compared to the former tool kit (32U010-5) 
which contained 14 tools, two jack point castings, 
eight attaching bolts, two eye-bolts, and one oil 
drain plug. 

The tool kit will contain: 

(a) One four-inch hexagon socket wrench (ST- 
,00001) added to present set. 

Use: For removing and installing main landing 
gear nut. 

(b) Two jack point castings (ST-00040), left and 
right hand sides (including four AN 75-12 bolts 
and four AN 78-13 bolts). 


Use: For attaching at specified jacking points 
to provide a means of jacking up the air¬ 
plane during repair operations. 

(c) One brake bleeder tool (ST-00008) added to 
present set. 

Use: To facilitate bleeding of brakes. 

(d) One combination wrench (ST-00011). 

Use: For removing and installing the inc ^ 
nut on the forward end of the front pivot 
shaft, nut aft of drag strut fitting, and 
nose wheel axle nut. 

(e) One adjustable spanner (ST-00006), 6j4 ,nc ^ 
and 8^4 inch. 

Use: For adjusting the oleo packing nut on tin 
the main landing gear. 

(f) One turret control handle wrench (ST-00015)* I 
Use: To adjust tail turret gun control hanc es 

and shaft. (Two wrenches used, one 
hold adjusting nut and one for use ( 
locknut.) 
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(g) Two turret Clark valve wrenches (ST-00016). 

Use: To adjust Clark valve on the Consoli- 
dated-3 turret to remove creep or to in¬ 
crease or decrease the natural range. 

(h) One Dzus driver (ST-00005) added to present 

set. 

Use: To loosen or tighten Dzus fasteners on 
engine cowling and access doors. 

(i) One Joco torque wrench (ST-00130). 

Use: To install fuel cell bolts that attach cover- 
plate to cells. The adapter is for use on 
thumb-screw type hose clamps. 

NOTE: The 7/16 inch hexagon attachment is 
for use on l /\ inch hose clamp bolts. 
The slotted hexagon attachment is for 
the thumb-screw bolt. 

(j) Bore sighting instrument (ST-00014). 

Use: For bore sighting .50 caliber M-2 machine 
guns. 


Dust Excluders Protect Engines 

Dust excluders for power plant air ducts (figure 
8) have been added to equipment carried in B-24-J 
airplanes starting with Serial No. 42-73115. They 
will also be included in B-24E and B-24G airplanes. 

The dust excluders effectively prevent dust and 
other foreign matter from entering engine air ducts 
when the airplane is not in operation. 

The excluders are made in accordance with Air 
Corps drawing No. AC-X43B8921. Each engine re¬ 
quires two covers. A %. inch rope connects the four 
units for two engines, as illustrated in figure 8. 
When the connecting rope is pulled, prior to the 
starting of the engines, all four excluders are re¬ 
moved from their respective ducts, eliminating the 
possibility of an excluder remaining in an air duct. 




BOMBARDIER'S 
INTERPHONE 
JACK BOX 


BOMBARDIERS 
OXYGEN SUPPI 
OUTLETS 


NAVIGATOR’S 
SUIT HEATER 
RECEPTACLE 


NAVIGATORS 
INTERPHONE 
JACK BOX 


NAVIGATOR'S 
OXYGEN SUPPLY 
OUTLETS 


Figure 9. Relocated Oxygen Supply Outlets, Flying Suit 
Heater Receptables, Interphone Jack Boxes 


Oxygen Supply Outlets Relocated 

The oxygen supply outlets, flying suit heater 
receptacles and interphone jack boxes in the nose of 
the B-24 (figure 9) have been relocated on and after 
airplane Serial No. 42-7965. The change was ne¬ 
cessitated because of the addition of the nose tur¬ 
ret. 

The navigator’s suit heater receptacle and inter¬ 
phone jack box are now located between stations 0.2 
and 0.3. The bombardier’s suit heater receptacle, 
interphone jack box and oxygen supply outlets are 
located between stations 0.1 and 0.2. 


Beading Added To B-24J Fairing 

Beading has been added to vertical leading sec¬ 
tions of fairings on B-24J airplanes at station 0.1. 
The fairings extend from the fuselage forward 
toward the Consolidated-3 nose turret. Beading was 
incorporated with airplane Serial No. 42-73265 to 
prevent vibration and consequent damage to the 
fairings. 
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Figure 10. Detachable Type Hydraulic Hose Assembly 

New Type Hydraulic Hose Assemblies 
Installed on B-24J Airplanes 

New detachable type hydraulic hose assemblies^ 
(figure 10) are installed on B-24J airplanes at the 
request of the Air Service Command. The stand¬ 
ardization of hydraulic lines was started with air¬ 
plane Serial No. 42-75630. 

The new hose assembly has threaded fittings and 
replaces the swaged type assembly. Hydraulic hose 
lines can be affixed to the new type fittings, whereas 
with the swaged type it was necessary to replace 
the entire assembly if the hose was damaged. 

Hydraulic connections affected by the change are 
as follows: Pressure gauge lines, oil pump suction 
lines, oil pump lines, tail bumper lines, brake pres¬ 
sure lines, fast feathering pump lines, and turbo¬ 
supercharger lines. 
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Fuel System Problems 
and Corrections 

The following questions have arisen in regard to 

the proper procedure for minimizing fuel system 

leakage: 

Question: What conditions govern the use of seal¬ 
ing paste in the fuel system? 

Answer: NEVER use any kind of sealing paste on 
synthetic rubber materials such as are 
used in fuel cells, fuel hose, and gaskets. 
The indiscriminate use of sealing paste 
has been a major cause of fuel system 
leakage. It is permissible to use a small 
quantity of Sealube on pipe-threaded 
unions and on fuel cell access door bolts. 
Do not apply Sealube to the first two 
threads. 

Question : Is any preparation recommended for use 
as a lubricant to facilitate the assembly 
of fuel hose to nipples? 

Answer: If a lubricant is required, use only a com¬ 
mercial liquid soa,p sparingly. Never 
use oil. 

Question: Why is it necessary to adjust hose 
clamps and access door bolts with a 
torque indicating wrench, rather than by 
“feel’' ? 

Answer: The physical characteristics of the syn¬ 
thetic material used in fuel cells and 
hoses are such that a condition termed 
“cold flow” sets in Avhen pressure is ap¬ 
plied to the material. The material tends 
to flow away from the area of pressure 
directly under the bolt head or hose 
clamp. For a specific pressure applied, 
the material tends to flow until a “set” 
point is reached. It has been found 
through experiment that synthetic mate¬ 
rial is relatively sensitive to changes in 
applied pressure,-and that a faulty seal 
results when either too great or too little 
torque is applied to the access door bolt 
or the hose clamp thumb screw. It is 
absolutely impossible to judge correctly 
the required torque by “feel.” Accord¬ 
ingly it is very important that a suitable 
torque wrench be used. 

Question: What are the recommended wrench 
torques for fuel system hose clamps?. . j 

Answer: On round hose clamps apply an initia 
torque of 25 inch pounds to the clamping 
screw after installation. Maintain the 
adjustment at 15 inch pounds after tie 
initial adjustment to 25 inch pounds. 

On eliptical hose clamps apply a torqu 
of \7 l / 2 inch pounds to the clamping 
screw and maintain at that value. 
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NOTE: Frequently check the adjust¬ 
ment of all hose clamps during the initial 
period following installation and filling 
of lines with fuel. Inspect daily until the 
hose has ceased to set due to cold flow. 
After the hose has set, inspect hose 
clamps at 50 hour periods. 

Question: What is the recommended procedure for 
applying torque to fuel cell access door 
bolts? 

Answer: After pulling the bolts down, torque each 
bolt twice, as follows: First, apply a 
torque of approximately 20 inch pounds 
to each bolt. Wait five minutes for the 
synthetic material to set, then apply a 
torque of 35 to 40 inch pounds to each 
bolt. Do not adjust bolts further. Fol¬ 
low these instructions regardless of the 
instructions stencilled on the fuel cell. 
Failure to properly torque fuel cell access 
door bolts has been a major cause of 
leakage. ★ ★ ★ 


Torque for Hydraulic Tubing "BT" Nuts 

Sixe 

Kind 

Inch Pounds 

Minimum 

Inch Pounds 
Maximum 

1/8" 

Aluminum 

None 

None 

3/16" 

Steel 

30 

70 

1/4" 

Aluminum 

40 

65 

1/4" 

Steel 

50 

90 

5/16" 

Aluminum 

60 

80 

5/16" 

Steel 

70 

120 

3/8" 

Aluminum 

75 

125 

3/8" 

Steel 

90 

150 

1/2" 

Aluminum 

150 

250 

1/2" 

Steel 

150 

250 

5/8" 

Aluminum 

200 

350 

l. 

\ 

00 

Steel 

None 

None 

3/4" 

Aluminum 

300 

500 

3/4" 

Steel 

None 

None 

1" 

Aluminum 

500 

750 

1" 

Steel 

None 

None 



Vent System For Auxiliary 
Fuel Cells on B-24J Revised 

In line with the winterization program a revision 
has been made in the vent system of the auxiliary 
fuel cells, beginning with B-24J airplane Serial No. 
42-73165. 

The auxiliary fuel cells on previous airplanes of 
this model are interconnected by manifolds and 
vented downward through the bottom of the wing 
to the outside. Only one outlet is used on each aux¬ 
iliary system. In order to interconnect the three 
auxiliary cells, the vent line or manifold passes un¬ 
der the forgings at the junction of the wing panels, 
forming a trap. Vapor in the manifold condenses 
and drains into the trap where there is a possibility 
of it collecting and freezing during cold weather 
operations. 

The modified system (figure 11) provides for two 
vent lines and the elimination of the trap. The two 
inboard cells are vented into the outboard cell which 
in turn is vented into a differential pressure head on 
the wing lower surface between stations 19 and 20. 
This change follows the former revision of the aux¬ 
iliary fuel cell vent system in which the Kenyon 
valve system was replaced by the differential pres¬ 
sure head on and after airplane Serial No. 41-23750. 
Fire hazard and possibility of vapor condensation 
freezing and closing the vent are now eliminated. 

★ ★ ★ 
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T)RELIMINARY handbooks on the 1943-44 winter- 
ization program for B-24 airplanes have been issued 
to modification centers where changes for cold weather 
flying are being effected. 

The booklets were prepared by the San Diego Divi¬ 
sion of Consolidated Vultee Aircraft Corporation, in 
accordance with technical specifications issued by the 
U. S. Army Air Corps. 

Instructions in the handbook pertain to servicing, 
maintaining, and operating B-24 airplanes under arctic 
conditions. Information is included to acquaint field 
service personnel with conditions affecting their own 
physical welfare in servicing airplanes in extreme low 
temperatures. 

Covers Wide Temperature Range 

The field is advised to follow all instructions care¬ 
fully, and to keep in mind the problems confronting 
those operating or servicing aircraft in cold weather. 
Temperatures ranging to 65° F. below zero have been 
taken into account in establishing procedure for the 
winterization program. At such low temperatures, rub¬ 
ber has been known to shatter like glass, and extremely 
hot oil has been known to congeal while being drained 
from a tank. 

The problems of winterizing airplanes are further 
increased by the fact that certain fluids and parts directly 
affected by arctic temperatures must be of a type which 
will withstand temperatures to plus 160° F. 

Some winterization installations are now being made 
in production and at modification centers. However, 
not all items specified are being installed on airplanes 
thus far winterized, because of procurement difficulties. 

Check List To Be Noted 

Field service personnel therefore are advised to 
familiarize themselves with all winterization require¬ 
ments so as to determine what winterization items 
should be installed in airplanes assigned to them, includ¬ 
ing items not yet installed due to material shortages. 

A winterization check list (AAF Form No. 263-B 
should be followed in noting the items that require 
modification. 

Among important modifications associated with vv 
terization is the new anti-icing heating system sc tec 
uled for installation on all B-24J airplanes. An a. 49 
describing the improvement appears on pages ; sL . i 
nine of this issue of the Bulletin. Other wintenza 
modifications will be discussed in the Novem ef 
issue of the Bulletin. 
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TO CARBURETOR 


i NIP o rt ant 

INFORMATION 

'%ietd Sewicc 

<fr<>u*d&* wA ' 


FLEXIBLE DUCT TO 
CARBURETOR AIR INTAKE 


VALVE IN “OPEN- POSITION 


BALL AND 
SOCKET VALVE 


- 


/^\NE of several important win¬ 
terization installations sched¬ 
uled for B-24 airplanes at modi¬ 
fication centers is a new carburetor heating system. 
Tests proved that air heated in the induction system 
frequently required additional heating to prevent forma¬ 
tion of ice in the carburetor. 

The new system (figures 1 and 2) averts this danger 
by routing exhaust through a diffuser, where the ex¬ 
haust mingles with air from the intercooler, thus rais¬ 
ing the air to the greater temperature required to pre¬ 
vent icing. 

To divert exhaust gas from the No. 12 cylinder ex¬ 
haust stack into the carburetor air intake duct, a 
x-shaped ball and socket valve has been devised. This 
valve operates in two positions: “open” and “closed.” 
When in the “open” position, the valve diverts exhaust 
gas through a flexible tube into the carburetor air intake 
duct; in the “closed” position the valve directs exhaust 
gas through its normal passageway to the collector ring. 

The outer wall of the diffuser is of double construc¬ 
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Figure 1. Carburetor 
heating system 


Heating system installation 


tion, forming a double-walled passageway. Exhaust 
gases enter this passageway, and are then forced by 
their own stream through a series of J /s" diameter 
perforations in the inner wall. Within the diffuser they 
(Continued on page 4) 
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Winterization of Carburetors 

(Continued from page 3) 

mingle with air from the intercooler, heating it to the 
temperature required to forestall carburetor icing. Some 
loss of power is resultant from mixture of gases with 
intercooler air, but danger of icing which might render 
the carburetor completely inoperative is eliminated. 

Electric Motor Controls Valve 

Action of the ball and socket valve is controlled by 
an electric motor (Lear AVIA CMB-111) which 
actuates a bell crank and rod. The motor is bolted to the 
bracket on the left V strut arms of the engine. A limit 
switch on the motor shuts off current at extremes of 
rotation. 

Electric Control Switch 

Each carburetor heating system is controlled by an 
independent switch on the co-pilot’s panel. A set of 
four switches is mounted on a panel labeled “Car¬ 
buretor Heat,” located below the engine control panel. 
Each switch is spring loaded and remains in the “off” 
position unless moved up to “open” or down to “closed.” 
When released from either position the switches will 
snap back to “off,” and the valve controlling heat to 
the carburetor will remain in its “open” position until 
the switch is pressed to “closed.” 

Carburetor Air Thermometers 

Carburetor air thermometers will be installed on air¬ 
planes modified with the carburetor heating system. 
The thermometer includes a resistance bulb (AN 


5525-2) installed in the carburetor air scoop, and dual 
dial carburetor air temperature indicators (AN 5795-6) 
installed on the co-pilot’s instrument panel. 

Several important instructions (from T. O. No. 
00-60-3) should be noted in connection with efficient 
operation of the carburetor under cold weather condi¬ 
tions. These include: 

1. Under extreme conditions of cold, carburetor 
icing is less likely to occur than when free air tempera¬ 
ture is between 19° and 61° F. (—7° and +16° C.). 
It is, however, good practice to apply carburetor heat 
for one to two minutes every one-half hour during 
flight to preclude the possibility of carburetor icing. 

2. Temperature inversions are common in winter 
in arctic regions, and ground air may be 15° to 30° C. 
colder than that at altitude. Therefore, care must be 
taken to avoid rapid cooling when letting down. Lower 
landing gear and use partial flaps to reduce air speed 
while descending. Keep considerable power and regulate 
shutters to eliminate cooling engine excessively. If 
possible, maintain head temperatures above 100° C. 
(212° F.), coolant temperatures above 60° C. (140° F.), 
and oil temperatures above 30° C. (86° F.) during all 
letdowns. For take-off, landing and taxiing, sufficient 
carburetor heat should be applied to maintain carburetor 
free air temperature just below 0° C. (32° F.). 

3. When flying with mixture control in “CRUIS¬ 

ING LEAN,” sufficient carburetor heat should be ap¬ 
plied to maintain carburetor free air temperature just 
below 0° C. (32° F.). * . ■ 


mm 





Figure 3. 

Y Valve locking clip in place 


OiC ‘D'icUn *V<ztve 


A spring-action locking clip has been incorporated 
on the oil system Y drain valve in compliance with 
instructions from the Air Service Command, as part 
of the winterization program for B-24J airplanes. 
This change started on airplane Serial No. 42-73237. 

This conversion eliminates the valve locking wire 
previously installed, and renders the drain valve self 
locking. Therefore, locking of the drain valve is simph- 
fied during cold weather operations when line service 
personnel are equipped with cumbersome hand protec¬ 
tion. 

The spring clip (figure 3) is made in accordance with 
Air Corps drawing 43A16489, and is installed on one 
of the oil drain valve mounting bolts in a manner wine i 
prevents the valve handle from turning to the open 
position due to engine vibration. A light momentary 
pressure on the spring clip allows the drain va 
handle to be turned to the open position. 
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Figure 4. Bail turret master switch 


Turret Switch Relocated to Eliminate 
Hazard 

An external master switch (CVAC-SW43-200) is 
now provided on B-24J airplanes for controlling elec¬ 
tric power to ball turrets. Starting with airplane Serial 
No. 42-73315, the switch is located on the right hand 
face of the turret support beam between stations 6.0 
and 6.1 (figure 4). 

The new switch does not eliminate or supplant mas¬ 
ter control switches in the turret. It was added to 
eliminate a hazard to personnel should it become neces¬ 
sary to remove a casualty from the turret. An injured 
gunner could accidentally trip control switches, thus 
causing the turret to revolve. Under such conditions 
rotation of the turret could not be stopped. 

The revision allows current to the turret to be cut 
off at the external master switch. 


Static Discharge Trailing Wire 
Aid to Radio Reception 

A static discharge cable has been installed on the 
trailing edge of the left rudder on B-24J airplanes, 
beginning with Serial No. 42-73365. It is designed to 
improve radio reception, by discharging static electricity 
which builds up in the airplane. 

The assembly (32F36621) (figure 5) is made up of 
10 feet of line, five feet of which is rubber covered 



Figure 5. Trailing cable static discharger 


jute rope and five feet of stainless steel cable, con¬ 
nected by a swivel joint. Waxed cups without bot¬ 
toms are attached, one just above the swivel connec¬ 
tion and another at the trailing end, to keep the cable 
extended in flight and avoid whipping or fouling. The 
jute rope half of the line, which has a resistance of 
5,00,000 ohms, is at the end attached to the rudder. 
The attachment is made to a yoke (32F36635) in¬ 
stalled just above the rudder tab. ★ ★ * 
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Airfoil Characteristics Improved 

It is probable that airfoil characteristics will be im¬ 
proved by the new thermal system, as less drag is 
offered by a metal surface than by a rubber leading 
edge. Also, irregular caking of ice and consequent 
loss of lift is prevented. 

To supply heated air for the anti-icing system and 
heat for compartments, a 200,000 B.T.U. per hour 
heat exchanger is mounted on each engine (figure 7). 

The exchanger is installed at the end of the engine 
exhaust tail pipe, aft of the universal joint. Outside air 
which flows through the right hand main air duct is 
routed over exhaust-heated tubes in the exchanger to 
a dump valve (figure 6). The heated air is then cir¬ 
culated through ducts to airplane leading edges and 
compartments (figure 8). 

Double-Skin Channels Provided 

Heated air from exchangers on outboard engines is 

circulated to the outer wing panel and wing tip leading __ 

edges, through channels provided by double-skin Figure 6 . ANTI-ICING SYSTEM FOR COMPARTMENTS AND leap 

(Continued on page 8) 
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ON ICE AND COLD PROBLEM 


A NEW anti-icing system (figure 6) to supplant 
deicer equipment is scheduled for installation on 
B-24J airplanes. Concurrently, the airplane fuselage 
compartment heating system will be revised. On and 
after Serial No. 42-103471, the new heating system 
will be installed in compartments, and the anti-icing 
system in outer wing panels and wing tip leading edges. 
On and after Serial No. 42-103671, the anti-icing sys¬ 
tem will be extended to the empennage, and to leading 
edges of the wings between engine nacelles. 

Chief distinction of the anti-icing system is that it 
prevents formation of ice on leading edges, whereas 
the deicer system removes ice after it has formed. 

As it passes through heat exchangers mounted on 
each engine, outside air is heated by heat from engine 
exhaust (figure 6). The heated air is then circulated 
through airplane leading edges and the compartments. 
The new system replaces fuel-air heaters and the 
mechanically-actuated deicing equipment formerly used. 


FULTON.SYIPWO 
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New Anti-Icing System 

(Continued from page 6) 

construction. Heated air from exchangers on inboard 
engines is conveyed in tubes or ducts to the empennage 
and compartments, and also flows through double-skin 
channels on leading edges between engine nacelles. 

Heated air circulated through the outer panels of 
the wing escapes through vent holes in the front wing 
spars, and sweeps back and out through the rear wing 
spars, thence to the trailing edge, (figure 6). Heated 
air circulated through the empennage, wing tips and 
outer wing panels between stations 7 and 10 escapes 
through a series of vent holes in the outer skin as 
illustrated in figure 6. 

No heated air is transmitted to the wing panels be¬ 
tween inboard engines and the fuselage. Tests have 
proved that ice will not form to any extent on the 
airplane leading edges where the uninterrupted span is 
less than five feet long. 

Heated air is supplied to compartments from the 
two inboard heat exchangers, and is transmitted under 
pressure through ducts to five registers (figure 9). 
The ducts are decreased in size with each succeeding 
register supplied. This practice is observed wherever 
friction loss in the system does not become excessive. 
Ducts or tubes which carry heated air to all parts of 
the airplane are insulated to minimize heat dissipation. 
They are connected by sleeves with shakeproof screws. 

A double plate windshield is installed for pilot and 
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Figure 7. Heat exchanger 



co-pilot, and heated air is circulated between the two 
panes of glass to eliminate frosting (figure 6). 

Systems Independently Controlled 

Anti-icing and heating systems are controlled by four 
switches on the instrument panel. These switches con¬ 
trol small electric motors located in each engine (e.g., 
No. 1 switch controls an electric motor in engine nacelle 
No. 1) which open or close dump valves, which in turn 
regulate the flow of heated air to compartments and 
leading edges. 

If heat is required for leading edges, the switches 
which control the flow of hot air to the wings and the 
empennage can be turned on. Likewise, if heat is desired 
in compartments only, the switches controlling heat for 
that part of the airplane can be turned on. Constant 
temperature is provided in the compartments by an 
air mixing valve (Fulton-Sylphon CVAC No. VA 
57-87) near station 4.0 above the wing (figure 6). 'I He 
valve admits cold air whenever heat in compartments 
exceeds a preset temperature reading on the valve. 

If the temperature of heated air leaving the heat 
exchangers becomes excessive, damage may result to 
airplane structures; therefore, a thermostat is installed 
at the duct where it joins the exchanger (figure 6). 
The thermostat actuates a dump valve, and when the 
temperature of heated air becomes excessive the dump 
valve closes, releasing the heated air so that it is 110t 
circulated through the system (figure 10). 
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Figure 9. Pilot’s heat register 


CO Gas Detector 

A carbon monoxide detector is installed near station 
6.0. If CO gas is present in the compartments, an 
indicator light on the instrument panel flashes on, 
warning the pilot to switch off compartment heat. 

Service and Maintenance 

The entire anti-icing and the heating duct systems 
should be inspected every 100 hours. It is important 
that ducts fit tightly at joints, and are not damaged or 
cracked. 

Heat exchangers should be inspected every 100 hours. 
Principal source of trouble may be loose joints between 
heater plates and tube bundles. Particular care should 
be exercised that they are checked for snugness. Small 
cracks or holes in the heat exchanger may admit CO 
gas to the compartments by contaminating outside air 
being heated in the exchangers. 

Pre-flight inspection should always be made of the 
CO detector (Mine Safety Appliance Co.) and the 
electric motors (White-Rogers, ACT No. 9-20 and 
9-23) in the four engine nacelles. 

Vent holes in the wing between engine nacelles, on 
wing tips, and in the empennage also should be inspected 
to insure that they are not clogged. Insulation on ducts 
should be checked for cracks or deterioration. The five 
registers in the compartments should be inspected 
periodically to be certain they function properly. 

Changes and Relocations 

Several major changes and relocations are involved 
in the installation of the new anti-icing and compart¬ 
ment heating systems. These include: 


1. Removal of all deicing fixtures such as boots, 
hydraulic actuating devices, tubes, fittings, clamps, 
heaters, and associated electrical equipment. 

2. Installation of various assemblies integral to the 
anti-icing systems, such as double skin construction 
on leading edges of the wing (with the exception 
of the panel between inboard engine nacelles and 
fuselage) and leading edges of the empennage. 

3. Installation of equipment for compartments, includ¬ 
ing registers, ducts, electrical devices, and a CO 
detector. 

4. Installation of anti-icing auxiliary units such as 
dump valves, thermostats, electric motors, air inlet 
ducts, heat exchangers, heat ducts, flexible tubing, 
air mixing valves, damper controls, and double glass 
windshields for pilot and co-pilot. 

5. Revision of front and rear spars, relocation of 
auxiliary fuel transfer hoses, and revision of the 
draft curtain between stations 5.1 and 5.3 to permit 
installation of heating ducts. 


Other Modifications Required 

In addition to carburetor heating revisions and anti¬ 
icing installations discussed in this issue of the Bulletin, 
several other major winterization modifications are 
essential to prepare B-24 airplanes for service in arctic 
temperatures. Parts and fluids alike are affected. 

In the November 15 issue of the Bulletin, certain of 
these modifications will be described. Information in 
this and other wiinterization articles will be found in a 
winterization manual shortly to be published by Con¬ 
solidated Vultee Aircraft Corporation, San Diego Divi¬ 
sion. ★ ★ ★ 
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Figure 1 1. (above) Range control dial 
Figure 12. (right) Operations dial 
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SIMPLIFIES CRUISE CONTROL 


T^XESIGNED to aid flight personnel operating B-24 
airplanes to fly their aircraft with maximum effi¬ 
ciency, a new Cruise Control computer will become 
standard equipment on all B-24D, B-24E and B-24G 
airplanes. 
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rapid calculation of approximate solutions to many 
flight problems, including: 

airspeed indicator corrections 
cruising range 

effect of weight variations on speed and power 
flight characteristics of the airplane with two, 
three and four engines operating 
range and endurance versus gross weight 
fuel temperature corrections 
take-off distance calculations 
landing distance calculations 
maximum range climb data 

The computer consists of three cardboard dials 
tightly mounted together on a common axis, though 
free to move independently. The front dial (figure 11) 
permits computation of range, with available fuel and 
winds as factors involved. Precomputed information 
on the center dial is revealed through windows on 
front and rear dials when they are set to supply desired 
data. The rear dial, called “Operations Chart,” (figure 
12) furnishes true and indicated airspeed computa¬ 
tions when density altitude and weight are entered as 
factors in a window provided for the purpose. Also 
printed on the rear dial are charts for power computa¬ 
tions, take-off distances, calculated landing distances, 
and maximum range climb data. 



Operation Simple 

Operation of the computer is simple, allowing rapid 
computation of information which is, under normal 
conditions correct enough for operational purposes. 
When greater accuracy is desired, the Cruising Control 
Chart itself may be consulted. 

Procedure for operation of the computer is as fol¬ 
lows : 


-1. Set the Range Chart (figure 11) to the number 
of gallons of fuel available, and find the range desired 
in the vertical column. Then read the letter opposite this 
range in the column under existing headwind conditions. 

2. After noting the weight of the airplane, and the 
number of engines operating, turn the computer over 
and enter the “Operations Chart” (figure 12). The 
desired range can be accomplished by operating under 
the power condition indicated wherever the predeter¬ 
mined range letter appears in the cut-out windows. 
The three windows in a vertical axis on the dial note 
true and indicated airspeeds with 

(a) all engines operating and no external bombs 

(b) three engines operating, and 

(c) two engines operating. 

Engine operation conditions, including maximum 
cylinder temperatures, G.H.P., Mixture, M.P., and 
R.P.M., are indicated opposite the letter appearing in 
the cut-out window. Correct operating settings are cited 
for long range, maximum economical cruise, high 
power cruise, normal rated power, and military power 
flight conditions. 

Measuring approximately 9^4" across (diameter of 
the center dial), the computer will be stowed in the 
pilot’s map case. 
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CARBURETOR THERMOMETER 
REVISION OF INDICATOR AND NAMEPLATES 


A revision has been made in the carburetor air tem¬ 
perature indicators and name plates on B-24J airplanes, 
Serial No. 42-73183 and on. Wiring of the indicators 
has been re-routed to allow them to be read in the 
same sequence as other panel instruments. Heretofore, 
No. 1 and 4 engine carburetor air temperature indi¬ 
cators were on one fuse and No. 2 and 3 on another. 
The new installation routes No. 1 and 2 on one circuit 
and No. 3 and 4 on the other. Nameplates have been 
revised accordingly. 


[=^:] 


POSITION LIGHTS 


On B-24 airplanes, substitution of type A-9 for type 
A-8 wing tip position lights has resulted in the removal 
of the type B-3 passing light. This change started on 
B-24J airplane Serial No. 42-99936, and was made to 
meet Civil Aeronautic Authority requirements. 

Wherein type A-8 wing tip position lights are 
equipped with six candle power bulbs, type A-9 lights 
are equipped with bulbs of 21 candle power. The type 
A-9 lights cast sufficient light in a forward direction 
to w'arn oncoming traffic of the airplane’s position. 
This function previously was performed by the type 
B-3 passing light, which has become unnecessary due 
to the change. 


AZIMUTH LOCK INSTALLED ON 
CVAC-3 TAIL TURRET 


An azimuth lock has been installed on the CVAC-3 
tail turret to prevent rotation when the turret is not 
in use. 

The installation consists of a spring loaded hasp 
which swings into position over the square stud used 
for the azimuth manual crank. It was incorporated on 
B-24J airplane Serial No. 42-73315 and will continue 
on subsequent airplanes of this model. 


HfdNi 


BLIND FLYING CURTAIN 

The blind flying curtain formerly stowed on B-24 
airplanes, against the cable control guard on the left 
hand side of the airplane, has been omitted starting 
with Serial No. 42-73165. Removal of the curtain ef¬ 
fects a weight saving of 4.1 lbs. 
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Hand pumps for the main hydraulic system and the 
retractable ball turret hydraulic system have been 
changed beginning with B-24J airplane Serial No. 42- 
73315. 

The Pesco pumps (437-F or 437-K) have been re¬ 
placed by the Harvill pump (No. 66-26001) or the 
Bendix pump (No. 403910). The Harvill and Bendix 
pumps are interchangeable. 

Although the Pesco pump operated satisfactorily, it 
was not available in quantities sufficient to meet produc¬ 
tion requirements for both hydraulic systems. 

Standardization of these pumps allows interchanging 
Harvill and Bendix pumps with a minimum of labor. 
Harvill and Bendix hand pumps are adaptable to Pesco 
installations only when suitable connection and mounting 
changes are made. 

ClifjZJ 


In connection with the weight reduction program 
affecting B-24 airplanes, dome lights and their related 
wiring have been deleted from the tail fuselage sec¬ 
tions. Initiated on B-24J airplane serial No. 42-73265, 
the change will be incorporated later on B-24H and 
B-24K airplanes. 

The lights were sacrificed in favor of weight reduc¬ 
tion since their use is forbidden during bombing opera¬ 
tions, and because they proved of relatively little use¬ 
fulness during line servicing. 



Turnbuckles on all tab cable assemblies have been 
relocated on B-24J airplanes beginning, with Serial No. 
42-73064. The revision eliminates the possibility o| 


fouling of tab cables. 

★ ★ ★ 


IMPORTANT CORRECTION 

B-24 airplane Serial Numbers announced in the Fie 
Service Bulletin of November 1, 1943, as apply 111 # 
modifications in heating and anti-icing systems are 
be disregarded, as these modifications have ^ 
scheduled. The new heating system for fuselage ^ 
partments, and the anti-icing system for outer 
panels, wing tip leading edges, empennage, an ‘ 
edges of the wings between engine nacelles is s ^ 
to become effective on B-24 airplane Sena 
110089 and on. 
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jD RODUCTION of the PBY-5 airplane by the San 
Diego Division of Consolidated Vultee Aircraft 
Corporation has been suspended, while production of 
the PBY-5 A amphibian airplane, under contract No. 
NOa(s) (-464), has been increased. However, produc¬ 
tion of the PBY-5 model is to be continued by the New 
Orleans Division. 

The amphibian is basically similar to the PBY-5 ex¬ 
cept for the landing gear (figures 1 and 2), and certain 
interrelated modifications. 

(Continued on page 4) 


Figure 2. 
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The landing gear consists of two main landing gear 
units (figure 2) and a nose gear (figure 4). Main 
gear retracts into wells in the port and starboard sides 
of the hull, and the nose gear retracts into a well 
in the bow. Doors for the nose wheel operate in se¬ 
quence with the nose unit. Tires and wheels of the main 
gear act as a fairing when main gear is retracted (as 
illustrated on PBY-5A shown on cover). Escape vents 
are provided in both main and nose gear wells to per¬ 
mit drainage of water. 

Retracting mechanism for both gears is actuated 
from one selector valve on the pilot's instrument panel. 
A 10-inch accumulator (Vickers AA 14005) supplies 
fluid to the main wheel brakes. A five-inch accumulator 


Hose ^ — 
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PBY-5 plus Landing Gear equals PBY-5A 

(Continued from page 3) 

Several major structural modifications were essential 
to installation of the gear, and a hydraulic system (fig¬ 
ure 5) was added to actuate the mechanism. 

Though the landing gear adds more weight to the 
PBY-5 A as compared with the PBY-5 model, tests 
have indicated that increased versatility of the am¬ 
phibian more than justifies the weight increase. 
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(Vickers AA 14002) supplies fluid to the main and 
nose landing gear. 

Signal lights on the pilot's instrument panel indicate 
wheels down and locked when both main landing gear 
wheels and the nose wheel are locked in landing posi¬ 
tion. Likewise, wheels up and locked positions are indi¬ 
cated by lights. 

Main Landing Gear 

Each main landing gear includes a 47 inch, 12 ply, 
smooth contour, static discharger tire designed for in¬ 
flation pressure of 50 lbs.; a Goodyear watertight brake 
assembly (No. 530126) ; an Aerol shock strut (Cleve¬ 
land Pneumatic Tool Co., No. 8103) including oleo 
scissors and axle; a strut assembly, and an hydraulic re¬ 
traction mechanism. 

The strut assembly consists of the main strut, contain¬ 
ing the oleo, and two V struts, forming a parallelogram 
linkage, from the oleo to hull fittings at stations 4.2 
and 5.0. The main strut folds inward during retrac¬ 
tion, and locks in a rigid position when fully extended. 

Retraction Operation 

Two actuating cylinders are used in retracting each 
main landing gear wheel, acting simultaneously on each 
side. A small cylinder near the upper hinge point of 
the main strut actuates a rod outside the strut by means 
of a bell crank. The rod releases a spring-loaded latch, 
allowing the main strut to be folded inward. 

A main actuating cylinder, operated by the hydraulic 
system, folds the main strut inward. The cylinder 
is suspended between brackets near the upper end of 
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the main strut and the forward leg of the upper V strut. 

Spring bumper arm assemblies in each well cushion 
shock caused when main landing gear wheels are drawn 
into a fully retracted position. The oleo strut is held in 
a retracted position in the well by the uplock latch 
(figure 3). 

When the side unit is to be extended, another small 
hydraulic cylinder releases the latch, and the main actu¬ 
ating cylinder then forces the assembly into fully ex¬ 
tended position. Position of the main landing gear can 
be checked from inside the airplane through small win¬ 
dows in each side of the hull. 

Nose Wheel Gear 

The nose wheel landing gear (figure 4) consists of 
a 30 inch, 8 ply, smooth contour tire designed for air 
pressure inflation of 50 lbs, strut assembly (Cleveland 


Pneumatic Tool Co. No. 8104), a shimmy damper, and 
hydraulic retracting mechanism. 

When fully extended, the wheel is centered fore and 
aft by an internal cam in the oleo. The fork is connected 
by scissors to a rotating collar on the oleo cylinder, and 
a lever extending from the collar is linked to an arm 
on a hydraulic damper (Houdaille-Hershey Corp. No. 
A-8099). This mechanism damps nose wheel shimmy. 

The strut assembly includes a pair of torque tubes 
bolted to the top of the oleo cylinder, their outer ends 
fitting into pivot bearings in the double keel, and diag¬ 
onal tubes from the torque tubes to the lower part of 
the oleo cylinder. 

Operation of the nose wheel may be observed from 
within the airplane through a window in the flooring 
of the pilot’s compartment. ★ ★ ★ 
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Field Service Bulletin 



"VT UMEROUS important modifications are essen- 

^ tial in winterizing B-24 airplanes. These changes 
affect the oil dilution system, fuel and oil cell drains, 
vent lines, carburetor air intake system, turbosuper¬ 
charger controls, propeller anti-icing system, landing 
gear, cabin heating, windshield defrosting equipment, 
wing and tail anti-icing in¬ 
stallations, and certain mis¬ 
cellaneous items. 

Discussed in previous is¬ 
sues of the Field Service 
Bulletin were modifications 
affecting carburetor heating, 
anti-icing for wing and tail 
leading edges, heating sys¬ 
tems for fuselage compart¬ 
ments, and windshield defrosting equipment. Changes 
in turbosupercharger control systems are described 
elsewhere in this issue. 

Modifications to be discussed in this article, therefore, 
include only those applying to the oil dilution system, 
fuel and oil cell drams^vent lines, propeller anti-icing 
system, landing geai%^^o ::: ^^t4ain miscellaneous units 
on the airplane. \\ 

Oil Dilution System 

The addition of fuel to theOOT^isCcontrolled^i^yan 
oil dilution solenoid valve c: ^^^^Q^y3 ( 7p6210-E 
which is energized by means of tt^e oilidiiffte, 
the copilot’s instrument panel. L 

Simultaneous dilution of the oil syst^^ih; v all foW^Tv 
engines is made possible by installation of a hinge,dC "\ 
gang bar on the oil dilute panel locafc|3^on the copik^^T? r 
instrument panel to the left of thed£&jol cdufhn. For \ 
selective dilution in one or more of tnetour^engine oil 
systems, the corresponding individual switch lever or 
levers are operated without use of the gang bar. 

Dilution of oil in ! the propeller feathering line from 
the feathering pump to the propeller dome is accom¬ 
plished by feathering and unfeathering the propeller 
while dilution of the oil system is in progress. 

Attachments necessary for satisfactory scavenging 
are provided on the engines in accordance with a letter 
sent out by Materiel Command. 

Fuel and Oil Drains 

Oil tank drain petcocks should be AC770-2 (%'") or 
AC770-3 (#") instead of AC770-1 (#"). The drain 
line for each oil tank is fitted with an AC770-2 (*4") 
petcock located in the oil tank sump immediately below 
the tank. This petcock has a self-locking assembly which 
eliminates the necessity of lockwiring it in the closed 
position. Complete drainage of oil lines is accomplished 


by opening the Y drain cock located below the oil tank 
on the right hand side of the engine accessory com¬ 
partment. The Y drain unit incorporates an inlet port 
for the oil line from the oil tank, an outlet port for the 
oil line from the oil tank, an outlet port for the main en¬ 
gine oil in line, a fitting for the attachment of the oil di¬ 
lution fuel line, a resistance 
bulb type thermometer, and 
the drain cock. 

Oil and fuel tank vent 
lines are to be routed so that 
no traps exist. The auxiliary 
wing fuel tank vent lines at 
the top of the self-sealing 
auxiliary cells are designed 
to avoid moisture traps. One 
vent line extends from a fitting in the top of the inboard 
auxiliary cell over the middle cell, where it also connects 
with a fitting to the outboard cell. A second vent line is 
attached to another fitting in the top of the outboard cell 
Aboard of the wing splice. This line is routed out- 
bojard Wwing station 14 and thence downward and out- 
boa^m^Sg^o^^^sm^i^e of the wing, where it termi- 
nafe^jntl^ two small scoops at wing 

statiojK^O. (NbfeYjhis installation is effective on air- 
[pel Serial Ho. 42-731^ and on.) 

The e^mre breathermbe is routed downward through 
the area immediately forward of the exhaust 

coTfeetm* ring, and discharges at the lower left side 
of the nabell^at the cowl flap opening. 

Oil Cooler 

^<<rooler (I^VR^6000 series) is without shut- 
tkjy;ft ^oite^m^ratur^^rfegulator is type DV-8. 

~ otect 

The s&rge valve (Unitech^AiTcraft ^Products, Type 
U-4400) is installed in the oil return line between the 
engine and oil cooler as a protection against excessive 
pressure on the cooler when the engine is started under 
cold weather conditions. It is mounted on a bracket 
clamped to the engine mount struts between the oil 
cooler and the oil tank. 

The surge valve has three ports: One for the return 
oil from the engine, a second for the oil line to the 
cooler, and a third connecting with a bypass line which 
joins the main oil return line near its connection with 
the oil tank. This last port is fitted with a spring- 
actuated check valve set to open at 85 p.s.i. 

When oil pressure, induced by congelation of oil i 
the cooler, reaches 85 p.s.i. the check valve opens an 
permits the flow of oil through the bypass line into the 
tank. Meanwhile, increasingly hot oil coming from t c 
engine will gradually warm the oil in the cooler, pc 
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mitting flow through it when the pressure is less than 
85 p.s.i. When the pressure is below 85 p.s.i., the 
check valve again closes and all return oil from the 
engine is routed through the cooler line to the tank. 

Oil Tank Filler Neck Type Heaters 

The oil tank filler neck is designed to permit immer¬ 
sion of a flexible electric heater for heating oil when 
the plane is on the ground. 

Propeller Anti-Icing 

Prevention of ice on propellers is accomplished by 
means of a film of isopropyl alcohol spread over each 
propeller blade by centrifugal force. The alcohol (AAF 
Spec. No. 14082) is contained in a 21 gallon tank lo¬ 
cated inside the fuselage above the wing center sec¬ 
tion and between the life raft cradles. Two pumps 
on the aft face of bulkhead 4.0, immediately below the 
level of the radio operator’s table, force the fluid to 
the slinger rings. Rheostat controls for the pumps are 
located at the left side of the copilot’s instrument panel. 

Discharge points are provided by slinger ring assem¬ 
blies on the propeller hub, and fluid is guided to the 
blades by discharge tubes. 


Landing Gear 

All pneumatic hydraulic shock absorber struts are to 
have a combination of leather and synthetic rubber 
ring packing. Winterization of gear includes replace¬ 
ment of the lower synthetic rubber chevron packing in 
the oleo shock struts with two smaller leather chevron 
packings. 

Wheel brakes are to be equipped with low tempera¬ 
ture synthetic rubber expander tubes. These are govern¬ 
ment furnished equipment and are made for use in 
temperatures as low as - 54° C (-65° F). Shock struts 
are to be filled with 3580 Grade M hydraulic fluid, and 
are stencilled accordingly. 

Instructions and information regarding installation 
of snow and ice tires are issued by the Air Service 
Command. 

Lubrication and Hydraulic Fluids 

Lubricants supplied in the airplanes are selected es¬ 
pecially for operations over a wide range of tempera¬ 
tures and altitudes. For lubrication data see CVAC 
Lubrication Report ZM-171. Hydraulic fluid (Speci¬ 
fication AN-VVO-366a) is used in airplanes so modi¬ 
fied, and is suitable for all temperature conditions, in¬ 
cluding extreme cold. 




Sxfautet @oUect<n @<w*tectio*t ‘TH^U^ied 





A MODIFICATION involving addition of a sleeve 
■L and stop on the front cylinder exhaust collector 
assemblies of the exhaust system has been made, effective 
with B-24J airplane Serial No. 42-73286. The change 
also is being considered for incorporation on B-24H air¬ 
planes. 

Tests proved that the V clamp rings and the bolts 
connecting exhaust collector rings to front cylinder ex¬ 
haust outlets were not entirely satisfactory due to un¬ 
even expansion and contraction of exhaust tubes. In the 
event of clamp failure, the exhaust connector tubes were 
found to slide aft into the collector ring port, allowing 
exhaust gas to be expelled between the cylinder exhaust 
outlet and the exhaust collector connecting tube. 

Correction of this condition has been effected by addi¬ 
tion of a sleeve and stop to the connector tube. The 
sleeve prevents exhaust gas from escaping when the 
V clamp ring fails, and the stop prevents the connector 
tube from sliding back into the collector ring port. As 
a result, exhaust gas is passed into the exhaust collector 
ring with a minimum of leakage at the exhaust connec¬ 
tion in the event of clamp failure. 





Figure 6. Exhaust collector connection before modification (above). 

Exhaust collector connection after modification (below). 
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A redesigned engine gauge restrictor (28P5183) 
has been installed on PBY-SA airplanes starting 
with Bureau Serial No. 48260. The new fitting is 
attached to the fuel pressure gauge, one of three in¬ 
struments in the Edison gauge unit on the instru¬ 
ment panel. 

Sleeve (28F1215), which was formerly used to 
restrict the flow of fluid to the gauge, has been elim¬ 
inated. Fluid flow is now restricted by a .032 inch hole 
drilled in the new part. 

Threads attaching the tube to the gauge are less 
liable to be stripped because the simplified restrictor 
makes possible a more secure connection. (MCR279.) 

cQui 

At the direction of the Materiel Command, the mas¬ 
ter battery power switch in the battery ground (nega¬ 
tive) lead has been scheduled for removal beginning 
with B-24J airplane Serial No. 42-10036. The switch 
was provided to permit opening of the battery circuit 
in the event battery solenoid switches should stick in 
the closed position. 

Removal of the switch followed discovery of two 
facts: 


1. No case of battery solenoid switches sticking had 
been brought to the attention of the Materiel Command. 

2. Operation of the detonator for radio equipment 
was prevented when the master battery power was open. 

Many flight crews regularly were opening the switch 
on leaving their airplanes, leaving the detonator circuit 
without a power source, the Materiel Command re¬ 
ported, despite instructions that the switch is to lie 
used only for emergencies. 

To eliminate unnecessary use of critical material* 
and to insure a continuous flow of power to radio equip¬ 
ment, the Materiel Command directed that the switch 
be removed. (MCR 201.) 


For improved ventilation, a door-type ventilator 
replaced the duct ventilation system for the flight cec^ 
of the B-24J airplane beginning with Serial No. - 
7341S. (MCR 304.) * * 
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FUSE £C£4r/a/VS 



/IKE other vital installations in the B-24 airplane, 
fuses and clip mountings require service and care. 

A fuse may be likened to a safety link in a chain; a 
link purposely made weaker than those adjoining so 
that any undue load placed upon the chain as a whole 
will cause the safety link to be the point of the break. 
This breakage then prevents damage to equipment 
which must be guarded for some particular reason. 

Obviously it is unwise to replace this weak link with 
another until the cause of the overloading has been 
removed. Likewise, a burned fuse should not be re¬ 
placed until the overload has been removed from the cir¬ 
cuit, and then only with another which exactly complies 
with specifications. Overfusing a circuit is a danger¬ 
ous practice and can be the cause of disastrous fires. 



For safety purposes, wiring is designed to carry more 
than its specified load, but this factor should not en 
courage overloading. 

It should be borne in mind that amperage, not volt¬ 
age, determines the size of the fuse. The fuse is not 
intended as a protection against excessive voltage, nor 
against any damage such voltage might cause to the 
electrical system. 

The chart on the next page, together with the iso¬ 
metric drawing above, will serve as reference informa¬ 
tion on fuse specifications, and for rapid location of 
fuses and fuse boxes. 

(Continued on page 4) 
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B - 24 Fuse Locations 


(Continued from page 3) 

ELECTRIC FUSE CAPACITY AND LOCATION 


NOSE TURRET FUSE BOX Capacity 

Amperes 

Nose turret power. 20 

Nose turret flying suit heater. 20 

Nose turret oxygen indicator. 2 

BOMBARDIER S PANEL 

A.F.C.E. (Slo-Blo) (to 42-40652). 20 

A.F.C.E. (Slo-Blo) (42-40653 and on). 30 

Air temperature . 2 

Astrograph (omitted 42-72865 and on). 2 

Bombardier’s exten. & A.F.C. lights (omitted 

42-72964 and on) . 5 

Bombardier’s flying suit heater (41-23640 (o 

42-72965) 20 

Bombardier’s oxygen indicator (to 42-72965) . . 2 

Bombardier’s windshield wiper. 20 

Bomb fusing . 20 

Bomb indicating lights . 5 

Bomb sight (to 41-1 1938) . 20 

Camera receptacle . 15 

Glide bomb attachment . 2 

Interval control . 15 

Navigator’s exten. light . 5 

Navigator’s flying suit heater (41-23640 and 

on) . 20 

Navigator’s oxygen indicator. 2 

Navigator’s table light. 5 

Panel and fluorescent lights. 2 

Stabilizer (41-23640 and on) . 15 

HEATER FUSE BOX 
(Omitted after 42-73514) 

Navigator’s heater . 15 

Bombardier’s heater . 15 

Copilot’s fan. 5 

Copilot’s heater . 15 

Heater solenoid No. 1 Engine (41-24233 to 

42-40257) 10 

Heater solenoid No. 2 Engine. 10 

Heater solenoid No. 3 Engine. 10 

Pilot’s fan . 5 

Pilot’s heater. 15 

Radio operator’s heater . 15 

Top turret heater. 15 

PILOT'S FUSE BOX 

A-3 Pilot (41-11587 to 41-11756) . 20 

Automatic Flight Control (41-1 1757 to 41- 

1 1938) 20 

Formation running fir passing lights. 15 

L.G. Indicator test light (42-72815 and on) . . 2 

L.G. safety switch solenoid. 10 

Landing lights . 10 

Nose and tail alarm bells. 10 

Pilot’s compass lights. 2 

Pilot’s flying suit heater (41-23640 and on) . . 20 

Pilot’s selector switch (41-1 1 587 to 41-1 1 756) 5 

Propeller governors (4) 10 

Recognition lights . 10 

Top gunner’s flying suit heater (42-72814 and 

on) 20 

LANDING GEAR WARNING HORN RELAY BOX 
(Omitted after 42-72814) 

Landing gear warning horn . 5 

Top turret flying suit heater. 20 

COPILOT’S FUSE BOX 

A.C. Power (Slo-Blo) (to 42-40567). 30 

A.C. Power (Slo-Blo) (42-40568 and on) .... 35 

Anti-icer pump . 10 

Autosyn transmitter (4) 2 

Carburetor air temperature (4) . 2 

Copilot’s flying suit heater (41-23649 and on) 20 

Cowl flaps (4). 15 

Fast feathering (4) (to 41-1 1938). 5 

Fluorescent light auxiliary box. 10 

Fuel boosters (4) 10 

Intercooler shutter . 20 

Oil dilute solenoid. 10 

Oil temp. No. 1 and 2. 2 

★ ★ 


COPILOT’S FUSE BOX Capacity 

Amperes 

Oil temp. No. 3 and 4. 2 

Pitot heater . 15 

Primers. 10 

Radio compass light. 5 

Radio operator’s flying suit heater (41-23640 

and on) . 20 

Remote indicating compass. 2 

Start and mesh switches. 20 

STATION 3.1 FUSE BOX 

Aux. bomb bay fuel transfer pump. 10 

Bomb bay oxygen indicator . 2 

Copilot’s oxygen indicator . 2 

Pilot’s oxygen indicator . 2 

Radio operator’s oxygen indicator. 2 

INVERTER RELAY BOX 

A.C. Power Slo-Blo (2) (42-40568 on). 30 

RADIO FUSE fir JUNCTION BOX 

SCR-535 Radio (G.F.E.) . 20 

SCR 535 Radio (G.F.E.) . 15 

LIAISON JUNCTION BOX 

Antenna reel . 15 

OR1003 Control Box (41-1 1587 to 41-11671) 20 

Interphone power . 10 

L.H. POWER BUS (41-23640 and on) 

Left wing power cable . 400 

Tail turret, L.H. 250 

Top turret, L.H. 250 

R.H. POWER BUS (41-23640 and on) 

Aux. hydraulic electric motor (bomb bay) .... 250 

Outside battery solenoid switch. 400 

Right wing power cable . 400 

Tail turret, R.H. 250 

Top turret, R.H. 250 

NACELLE JUNCTION BOXES (4) 

Nacelle power to starter and fast feather motors 

(41-24220 and on) . 250 

STATION 4.0 FUSE BOX 

Bomb bay lights (to 42-72814). 10 

Bomb bay lights fir flap position trans. (42- 

72814 and on) . 10 

Bomb door indicator lights. 15 

Deicer motor . 15 

Flap position transmi ter and warning horn (to 

42-72814) 5 

Flight deck compartment light (to 41-1 1938) 5 

Fuel gauge light . 5 

Nose wheel comp, light (to 41-1 1938). 5 

Nose wheel and flight deck light combined (41- 

23640 and on) . 5 

BK RELAY PANEL 

Radio Autosyn AC. 5 

Radio Autosyn DC . 10 

STATION 5.4 FUSE BOX 

Bomb bay flying suit heater. 20 

Bottom turret flying suit heater (41-24192 to 

42-41112) 20 

Bottom turret oxygen indicalor (to 42-41169) 2 

Camera oxygen indicator . 2 

Fuel transfer pump . 15 

Radio compt. ext. light . 2 

Tail turret flying suit heater (to 41-1 1 938) . . 20 

Tunnel gunner and radio compt. light. 5 

STATION 6.1 (TUNNEL) FUSE BOX 
Camera flying suit heater (41-23640 and on) 20 

Side gun flying suit heater (2). 20 

Tail turret ext. light. 2 

Tail turret flying suit heater (41-1 1938 and on) 20 
TAIL TURRET FUSE BOX 

Side gunner’s oxygen ind. (2). 2 

Tail turret oxygen ind. 2 

Tail turret power . 20 

WHEEL WELL FUSE BOXES (2) 

Landing light, left (41-1 1558 and on) . 30 

Landing light, right (41-11558 and on). 30 


★ 


Page 4 


Restricted 




























































































































•I ; 


NEW HOUDE SHIMMY DAMPER USES 
MAIN HYDRAULIC SYSTEM FLUID 


A NEW shimmy damper assembly, designed for use 
with hydraulic fluid AN-VV-0-366b, is now fac¬ 
tory-installed on B-24J airplanes. The change, which 
became effective with Serial No. 42-100036, makes it 
possible to use the same type of fluid in the shimmy 
damper that is used in the main hydraulic system. 

The new shimmy damper assembly, Houde A-10660, 
replaces Houde A-9750, which uses a special castor oil 
base fluid, Houdaille L-1404. 

Houde assembly A-10660 consists of shimmy damper 
A-10635 plus lever, link, collar, and attaching bolts 
and nuts. Houde assembly A-9750 consists of shimmy 
damper A-9749 plus the same items. The only differ¬ 
ence in the two assemblies, A-10660 and A-9750, is 
in the shimmy damper itself (A-10635 and A-9749). 
All external parts are the same. 

In appearance, the two shimmy dampers are iden¬ 
tical, but internal changes have been made to allow 
the use of hydraulic fluid AN-VV-0-366b. These 
changes were necessary because (1) AN-VV-0-366b 
fluid has a far lower viscosity than Houdaille fluid 
L-1404, and (2) mineral oil (AN-VV-0-366b) has a 
deteriorating effect on rubber parts while castor oil 


(Houdaille L-1404) does not. Accordingly, the ori¬ 
fice and regulating valve have been changed in size, 
and packings of a synthetic material have been used. 
Special synthetic packings between wing shaft and abut¬ 
ment flange, between wing shaft and barrel, between 
abutment flange and barrel, and between wing shaft and 
sealing flange have been added to prevent leakage of 
fluid. 

The information given in Volume 1, No. 20 of the 
Field Service Bulletin for the A-9750 Houde shimmy 
damper assembly applies to the new assembly, A-10660, 
except as noted in the previous paragraph, and in the 
matter of the proper fluid. 

Warning : Be sure to service the shimmy damper with 
fluid according to the instruction plate. 
Servicing the Houde A-9749 damper with 
AN-VV-0-366b fluid will render the dam¬ 
per inoperative. Likewise, servicing the 
new shimmy damper, Houde A-10635, with 
Houdaille fluid L-1404, will render the dam¬ 
per inoperative. (MCR 214(A) 1.) 

★ ★ ★ 
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REVISED EMERGENCY LOWERING PROCEDURE 
FOR B-24 NOSE LANDING GEAR 


TO RELEASE LATCH: 



FIRST: Push in release pin (1), SECOND: Insert pin (1) through THIRD: Using link (3) as a 

turn lock tab, and remove pin slot in latch (2) lever, pry latch (2) open 


• After prying the latch open, remove pin (1) 
from the latch and insert through lever (4), as 
illustrated. This allows link (3) to hang freely 
so it will not come in contact with the bottom 
of the radio floor when the nose gear is low¬ 
ered, and also prevents possible loss 
of pin (1). 


STOW NOSE LANDING 
GEAR SIDE CURTAIN 

• Loosen curtain clasps (1) 
and roll curtain up into 
stowed position, fastening 
it with the strap (2), as 
illustrated. 
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Hydraulic Tubing, Torque for “BT” Nuts.. 21 11 

— I — 

Indicator Lights, Improved—B-24J.20 9 

Indicator, Temperature, Free Air—B-24.... 1 8 

Induction System, Improvement of Seal at 

Coupling—B-24D . 10 3 

Insignia, New Aircraft. 17 3 

Instrument Panel, Color Coding of—B-24D.. 7 4 

Inverter and Relay Failures on B-24E. 12 3 

— L — 

Lamp, Extension for Bombardier—B-24D... 16 2 

Landing Gear—PBY-5A . 23 3 

Life Raft, Larger—B-24D. 18 13 

Lights, Landing—PB2Y-3. 10 4 

Lights, Switch Guard on. 4 7 

Light, With Head Band—B-24D. 18 7 

Lock Nut Torque, Oil Relief Valve—B-24D 17 5 

Lord Mounting, Nose Ring and Cowl Former 

Ring—B-24D .. 11 3 

Lubricant Specifications—B-24. 20 


6 7 

6 8 
1 8 
3 3 

21 9 


22 11 

23 2 

24 2 

23 7 

(Concluded on reverse side) 
























































































flKncLE —M — Issue No. paoe 

Main Landing Gear Wheel, Caution on Re¬ 
moving—B-24 . 12 5 

Mareng Cells, Installed—PB2Y-3 ...20 2 

Maintenance Parts Kit—B-24D . 14 2 

Model Letters, Serial Numbers—B-24 19 4 


— N — 


Navigator’s Dome, Gasket Installed—B-24J.. 
Nose Landing Gear, Downlatch Revised— 
. B-24D . 


Nose Landing Gear, Emergency 
B-24D . 


Lowering— 


Nose Wheel Door Release Mechanism, New 
Cam for—B-24 . 

Nose Wheel Emergency Lock, Instructions for 
B-24 . 


Nose Wheel, New Scissors on—PBY -5 A 


19 

15 

7 

18 

6 

4 


2 

7 

6 

4 

4 

5 


— O — 

Oil Lines, Rerouting of—B-24D. 9 

Oil Separator, New, Larger—B-24D.' n 

Oil System Y Drain Valve, New Clip—B-24J 22 
Operating Handle, Guard Removed—B-24D 19 

Operational Charts, Revised—B-24D. 18 

Outlets, Electrical, Replaced—B-24." . 6 

Oxygen, Demand Flow System—B-24_ 5 

Oxygen, Filler Valve, Top Turret, Shield for ' 

—B-24D . 12 

Oxygen, Panel Redesigned—B-24D ....... 17 

Oxygen, Supply Outlets, Relocated—B-24.. 21 

— P — 

Painting Procedure, PBY Hulls. 17 


P.D.I. Changed—B-24D . 18 

Plastics—B-24D . ’ ’ ’ ‘ 17 

Plastics, Phenolic—B-24 . 18 

Plastics—B-24D . 21 

Plexiglas, Repair Instructions. • 8 

Pistol, Signal, M -8 Pyrotechnic, Installed— 

B-24 and PB2Y-3. 4 

Power Plant, Auxiliary, Installed—PBY-5 2 
Propeller Governor, Double Capacity Hydro- 

matic—B-24D . ........... 8 

Propeller Governor Heads, Lubrication— 


B-24D . 14 

Propeller Governor Heads, Waterproofing-— 

B-24D . . s 15 

Propellers, Reindexing of—B-24D & E ..... 11 
Proportional Bank Adapter Installed—PBY-5 2 

— R — 

Radio Operator’s Table Drawer, Omitted— 

B-24J . 21 

Refueling Equipment, Field Service—B-24D 7 

Relief Valve, Relocation of—B-24D. 11 

Repair Methods for Dents. 15 

Resins, Phenol-Fufural—B-24 . 19 

Rudder Tab, Enlarged—B-24D. 11 

— S — 

Screw, Float Retracting, Inspection of— 
PB2Y-3 . 6 


Seat and Desk, Radar Operator’s, Installation 
of—PBY-5 . 2 


5 

7 
4 
2 

14 

8 

6 

2 

10 

9 


2 

7 

11 

6 

3 

4 

4 

2 

7 
6 

8 
2 
'4 


2 

2 

7 

6 

7 

8 


2 

2 

3 


flRTICLE — S — issue No. 

Service Bulletin Numbering System Changed 19 

Shelves, Installation of—PBY -5 . 2 

Shimmy Damper, Houde, Installed—B-24D..' 8 

Slummy Damper, Houde, A-10660 Replaces 

A-9750—B-24D .. .... 24 

Shimmy Damper, Houde, Service and Mainte¬ 
nance—B-24. 20 

Shutoff Valve, Bomb Bay—B-24 .'...’. 14 

Shutters, Oil Cooler, Installed. 4 

Snubbing Posts, Gaskets Installed—PB2Y-3 6 
Snubbing Posts, Watertight Seals, Installed— 
PB2Y-3 . 3 

Soundproofing, New Type Fasteners. 16 

Spark Plugs, Servicing of—-B-24. 17 

Spring, Return, Turbo Waste Gate—B-24D 3 
Spring, Uplock, Main Landing Gear—B-24D 7 
Starter, Hand Crank, Redesigned—PBY-5A 20 

Starter, JH-5D, Installed,—PBY-5A. 20 

Starter Solenoids, Adjustment of. 18 

Surface Controls Data Chart—B-24_ .... 20 

Switch, Microphone, Moved—B-24D. 16 

Switches. Oil Dilute, Revised—B-24_ .... 19 

Switch, Turret, Relocated—B-24J . '.'. 22 


Page 

6 

8 

2 


10 

5 
7 

7 

2 

13 

6 

8 
2 
8 
3 

15 

15 

2 

15 

5 


— T — 

Tail Bumper Gear Clip, Installed—B-24. 8 

Tail Bumper Shock Strut, Air Oil, Installed 

B-24D . 12 

Tail Bumper Shoe, Replacement—B-24D ... 9 

Technical Order Numbers. 10 

Test Connections, Hydraulic—B-24D . 10 

Thermocouple Block, Relocation—PB2Y-3 .. 9 

Tires, Maintenance—B-24. 16 

Tires, Service Note on. 5 

Tool Kit, Fly-Away, Emergency—B-24. 21 

Tool Kit, Special Maintenance—B-24. 15 

Tool, Tire Extractor. 16 

Trailing Wire, Static Discharger, Installed— 
B-24J . 22 

Transformer Changed—B-24E . 18 

Turret, Ball—B-24D. 16 

Turret, Nose—B-24J . 18 


Turret, Nose, Plexiglas Strengthened—B-24 19 
— V — 

Ventilator, Radio Operator’s. Installed— 

PBY-5 . 5 

Voltage Regulator, Carbon Pile. 19 


3 

11 

7 
5 
2 
2 

11 

8 
8 
4 

4 

5 

5 
8 
8 

6 


2 

8 


— W — 

Warning Horn, Deleted—B-24D . 18 3 

Washer, Hycar, Main Fuel Shutoff Valve, 

Installed—PBY-5 . 5 2 

Windshield, Anti-icing, Pilot’s and Copilot’s, 

Installed . 4 8 

Windshield Wiper, Bombardier’s—B-24. 4 

Windshield Wiper, Pilot’s and Copilot’s, In¬ 
stalled—B-24 . 5 4 

Winterization—B-24 . 23 6 

Wire, Broken, Chart for. 1 3 

Wiring, Markings Added—B-24 . 18 2 
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Restricted 





LIFT THE NOSE GEAR 
MANUALLY FROM THE 
RETRACTED POSITION 

• When the gear passes top, 
dead center, it will drop 
freely into the down and 
locked position. 

WARNING: To avoid serious 
injury be sure the arm is on 
forward side of vertical hand¬ 
rail (1), as illustrated. 


INSPECT ENGAGEMENT OF 
NOSE GEAR DOWN LATCH 

NOTE: If the latch is not locked, 
push up on the drag link adjacent 
to the latch, until the latch en¬ 
gages. If necessary, wire latch 
to drag link. 


NOSE LANDING GEAR is reset by replacing release pin (1) in latch linkage (2) 


Restricted 
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CONSOLIDATED AIRCRAFT CORP. S«n Di* 9 o CONSOLIDATED AIRCRAFT CORP 0. 


CONSOLIDATED AIRCRAFT CORP S** Di, 90 CONSOLIDATED AIRCRAFT CORP?T.“du,, CONSOLfDATED AIRCRAfTcORp" S«» D.* 8 « 


CONSOLIDATED VULUE AIRCRAFT CORP S*« D..*. CONSOLIDATED VULTEE AIRCRAFT CORI 


CONSOLIDATED AIRCRAFT CORP. S.« Di« 9 o CONSOLIDATED AIRCRAFT CORP. S.n D.««o CONSOLIDATED vui!£[ AIRCRAM CORP S.« 


CONSOLIDATED VULTEE AIRCRAFT C< 


lONSOUDATED VULTEE AIRCRAFT CORP S.« D*»t» CONSOLIDATED VULTEE AIRCR^ 


CONSOLIDATED VULTEE AIRCRAFT CORP S.« D,.,o 


CONSC. -ATIO VULTEE AIRCRAFT CORPORATION CONSOLIDATED VULTEE AIRCRAFT CORPORATION CONSOLIDATED VULTEE AIRCRAFT CORPORATION CONSOLIDATED VULTEE AIRCRAFT CORPORATIONcONSOUOATEDVUiTeE AIRCRAFT 


COmOtfcAftO VULTEE AIRCRAFT CORPORATION CONSOUOATID VULTEE AIRCRAFT CORPORATION CONSOLIDATED VULIll AIRCRAFT CORPORATION 
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